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London's Electric Railways 


INFORMATION received from many countries indicates that the con- 
struction or extension of underground railways is generally recognised as 
providing the best means of dealing with traffic congestion in large cities. 
The number of undertakings of this type abroad, completed or projected, 
has risen by about two-thirds since the war. The term “ underground ” 
is here used as including associated surface lines stretching out into the 
surrounding countryside, as in the London area, where these form about 
two-thirds of the total route mileage. The report of the London Transport 
Executive for 1958 (published last week and available at 2s from 280, 
Marylebone Road, N.W.1) does more than review its activities during 
that year. It also analyses the responsibility of all kinds of passenger- 
carrying vehicles for the rapidly deteriorating traffic conditions in the 
capital with especial reference, as regards our present purpose, to their 
alleviation by electrical means. 

In meeting transport problems, load factor is of even greater importance 
than it is in public electricity supply. Whereas in the latter case it is 
primarily a matter of overall economy, in street transport it becomes a 
question of sheer ability to cope with peak loads with anything like adequacy. 
Of the 1} million people who have to be brought into or out of central 
London each working day during rush hours, the report states, three- 
quarters travel by the underground or suburban lines of British Railways, 
the remainder being catered for by public and private conveyances. The 
main factor is the number of persons carried by numerous individual vehicles 
which averages 42 for buses and coaches and 1-5 for motor cars. Contrasted 
with this is the flexibility provided by six to eight trailers that may make up 
an underground train capable of carrying over 1,000 persons, allowing for 
reserve peak loading provided by safe standing accommodation. 

Appreciable progress is shown in the report as being made or projected 
as a result of scientific and operational research into such matters as new 
designs of trailers, which give promise of holding more passengers in greater 
comfort, and modernisation of electrical equipment. While these develop- 
ments should be of great value in easing the situation, they seem unlikely 
of themselves to go far enough to meet requirements a few years ahead. 
The most far-reaching scheme for the future, and so far as we are aware 
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the only one that has reached the stage of a constructive 
proposal, appears to be that suggested by the London 
Transport Executive with the strong support of its 
retiring chairman, Sir John Elliot: that is the running 
of a new underground line within the next six years 
from Victoria to Walthamstow via Oxford Circus 
and King’s Cross at an estimated cost of £55 million, 
including new rolling stock, which would possess an 
additional advantage in reducing traffic congestion at 
critical points. This expenditure is expected to be 
no more than that needed to make an urban roadway 
of the same length having a very much smaller 
passenger-carrying capacity. 


NUCLEAR RESEARCH 


The United Kingdom Atomic Energy Authority has 
assigned industry a minor part in its work on developing 
new reactor systems. According to the recent report 
of the Select Committee on Estimates, only 8 per cent 
of the Industrial Group’s operating expenditure on 
research and development was last year accounted for 
by outside contracts. But the position is improving. 
Total expenditure of this type is expected to treble in 
a few years: that at Dounreay should increase tenfold. 
However, the Authority maintains that the time is not 
ripe for letting industry develop whole reactor systems; 
the spreading of effort over individual unco-ordinated 
projects might lead to a lengthening of the span of 
reactor development. For manufacturers there is the 
danger that they could become ‘heavily committed to 
a reactor type that was overtaken by quickly advancing 
technology. 

There would, however, seem to be a strong case for 
bringing the consortia, who ultimately build the 
stations, into earlier technical discussions about the 
advanced reactor types on which the Atomic Energy 
Authority is now working; and for a more positive 
approach to the sub-contracting of research and 
development. Effort may initially have to be devoted 
to training staff from the consortia, but they should 
gradually develop their own potential. As one witness 
put it: If the consortia received more research con- 
tracts, they could do more on their own account. 


REACTORS FOR EXPORT 

The report contains several sensible recommenda- 
tions that should lead to a better deployment of the 
country’s nuclear resources, but it is unfortunately 
vague about reactors suitable for export. The Com- 
mittee accepts the Authority’s view that it is right to 
concentrate for the present on the problems of domestic 
nuclear power development. At the same time it 





SPECIAL LIGHTING ISSUE 


Next week’s Electrical Review will be devoted 
mainly to lighting. Authoritative articles will deal 
with various aspects of the subject and a special 
supplement on illumination definitions and design 
formule will be included. Another supplement, in 
colour, will illustrate some modern installations and 
there will be a preview of the exhibition at the 
Association of Public Lighting Engineers’ annual 
conference 
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considers that if, as was suggested, the consortia could 
provide a financial and technical contribution of the 
order of 80 per cent towards developing a small export 
or marine reactor system the Authority should help 
with the balance, particularly in the provision of 
facilities for irradiation and fuel element examination. 
With encouragement from the Atomic Energy 
Authority, co-operative work on such a project would 
seem an excellent way of employing the present excess 
capacity in the industry. 

The current depression over nuclear exports arises 
partly from a reaction against previous over-optimism 
and partly from the extremely favourable terms for 
reactors and fuel which are being offered by the United 
States. In the long run, however, it is well to 
remember that business will come from buyers who 
are interested not in experimental plants, but in well- 
tried nuclear power stations that operate with the same 
reliability as conventional stations. 


INDUSTRY AND EDUCATION 


In a circular issued to local education authorities 
recently, Mr. Geoffrey Lloyd, the Minister of 
Education, referred to the make-up and functions of 
governing bodies of further education establishments. 
In his view, the governing body of a technical or com- 
mercial college should consist largely of people who 
have current experience of problems of industry and 
commerce relevant to the work of the establishment. 
He believes that the vigorous participation of the 
representatives of industry and commerce in the life 
of these establishments is a matter of the utmost 
importance. This is, of course, a policy which we have 
advocated on many occasions. 


POWER PLANT DESIGN 


At first glance Bold “ B” generating station, which 
accommodates three 60 MW turbo-alternator /boiler 
units, would appear to be rather small by present-day 
standards and unlikely to embody very much in the 
way of novel design features. This is far from the 
case. The size of the sets was governed mainly by 
the necessity for obtaining the most suitable design 
for utilising the output of fine coal from the adjacent 
Bold colliery and the limitation imposed by the dry 
weather supply of treated sewage effluent, which is 
used in the cooling water system. Coal is fed direct 
to the boiler house bunkers from Bold colliery by 
conveyor belt. Another unusual feature of the station 
is the ash handling system. This is completely dry 
and we believe it is the only system of its kind in this 
country. 

The alternator cooling arrangements are also interest- 
ing in that two machines are hydrogen cooled, 
one at 1§ p.s.i. and the other at 30 p.s.i., while the 
third has a water cooled stator which is completely 
independent of the 30 p.s.i. hydrogen cooling system. 
All-metal plumbing is employed ‘or the water con- 
nections except for the insulation which is provided 
by 3ft long glass tubes situated in a cubicle locked 
inside the turbo-alternator block and immediately 
below the alternator connections. Another note- 
worthy point is that two of the generators are equipped 
with magnetic amplifier voltage regulators. 
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Bold “‘B”’ Generating Station 


The first of the three 60 MW turbo-alternator/boiler units at Bold ‘‘ B,’’ near St. Helens, 
was commissioned last November. The station contains three 550 klb/hr boilers with 
steam conditions at the turbine stop valve of 900 p.s.i.and 900 degF. A dry ash handling 
system has been installed and the third alternator will have a water-cooled stator 


Construction of the 180 MW Bold “B” power 
station is well advanced and the first of the three 60 MW 
turbo-alternator/boiler units has been commissioned. 
Nos. 2 and 3 units are scheduled to be in operation later 
this year. Although the’ size of the sets is not large by 
present-day standards, the decision to install 60 MW units 
was based mainly on obtaining the most suitable design 
for utilising the output of fine coal from Bold colliery 
and the limitation imposed by the dry weather supply of 
treated sewage effluent, which is used in the cooling water 
system. The design of both stations was commenced in 
1948 by the Merseyside and North Wales Division of the 
British Electricity Authority and is now being carried on 
by the Northern Project Group of the Central Electricity 
Generating Board. 

The station, which is situated on the south side of the 
main Liverpool/Manchester railway line, is about three 
miles from St. Helens and is adjacent to Bold colliery 
from which the fuel is supplied by conveyor belt. The 
choice of site resulted from an approach by the National 
Coal Board, after it had been decided in August, 1947, 
to build the new stations. The colliery was reorganised 
and developed and a new coal preparation plant installed. 
As several new seams are being mechanically worked at 


once, the resulting mixture has to be washed so as to 
obtain a satisfactory and uniform coal quality. 

The 88-acre site of the “ A” and “ B ” stations consists 
of approximately 12in top soil covering some 8oft of 
boulder clay which is capable of supporting the power 
stations with the exception of the chimneys and certain 
coal conveyor trestles which have had to be piled. The 
main “B” station building is situated adjacent to, and 
east of, Bold “ A.” The turbine house is of steel-framed 
construction with brick cladding, while the boiler house 
is brick up to a height of 38ft 6in, the remainder being 
clad in 18 gauge corrugated trough type section 
aluminium sheet. The roofs of both the boiler house 
and the turbine house are of aluminium decking with 
tin cork insulation covered by three-ply roofing felt 
protected by limestone chippings. The same administra- 
tion block, electrical control room, workshops and the 
coal conveyor structure serve both the old and the new 
stations. The cooling towers for both the “A” and 
“B” stations are at the south-east of the site while the 
new 132 kV switching station is at the north-west. Bold 
“ A” station is connected to the Area Board’s 33 kV net- 
work and the “ B ” station feeds into the 132 kV grid. 

Both Bold “A” and Bold “B” are operated on a 











210 


three-shift basis at present. The total cost of Bold “A” 
station was about £8-2 million, equivalent to £68-5/kW 
of installed plant capacity (4x30 MW sets). The 
estimated cost of the completed “B™” station is about 
£94 million, equivalent to £51-46/kW of installed plant 
capacity. For Bold “B,” the civil works cost about 
23 per cent of the total, the mechanical works about 
65 per cent and the electrical equipment about 12 per cent. 

The turbine room is 253ft long by rorft wide and 84ft 
high and the boiler house is 215ft long by rosft wide and 
149ft high. The combined volumes of the main build- 
ings give a figure of 35 cu ft/kW of installed capacity. 
The single chimney has an internal diameter of 18ft at 
capping level and is 370ft high. 


Coal Handling Plant 


The coal is normally supplied from Bold colliery, but 
one 20 ton wagon tippler has been installed in the small 
station sidings for week-end and emergency use. The 
coal consists of 1in smalls and fines which are washed 
and dried in the colliery and transported to the 
power station by conveyor belt. The gross calorific 
value of the fuel is 10,000 B.Th.U/lb. The original 
conveyor structure for Bold “ A” was designed for two 
200 tons/hr belts. The second belt has now been 
installed and cross-over facilities are provided for feeding 
“A” or “B” bunkers from either belt. The coal can 
be fed either direct to the bunkers or diverted to a 416,000 
sq ft coal storage area by means of a radial conveyor, 
where it is reclaimed by bulldozers. Magnetic separators 
are provided between the storage area and “A” and 
“B” stations. Automatic coal sampling equipment is 
also provided and the individual conveyors to the “A” 
and “ B” stations incorporate “Adequate” coal weighers. 

On arrival at bunker level the coal is fed on to a shuttle 
conveyor which may be automatically controlled to feed 
one or more bunkers as desired. Each boiler bunker 
consists of four hoppers, each of approximately 200 tons 
capacity. From these hoppers, the coal is fed through 
chutes to § cwt Simon automatic weighers. The coal 
from two hoppers is then fed through chutes equipped 
with acoustic detection devices and a sft diameter plough- 
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Inside Thompson-Kennedy tube type pulverising mill 


disc feeder into the top of a Thompson-Kennedy tube 
type ball mill. The disc feeder consists of a rotating 
table above which is a manually adjustable plough which 
removes the coal from the table and feeds it to the mill. 
The quantity of coal fed to the mill is dependent on the 
position of the plough blade and is governed by the speed 
of the table which is driven by a two-speed motor. The 
speed of this motor is automatically controlled to main- 
tain the correct level of coal in the mill. 

There are two p.f. mills per boiler and each mill has 
a capacity of 53,400 lb/hr of coal with a 14 per cent 
moisture content. These Thompson-Kennedy air-swept 
tube mills are roft in diameter and 13ft long and contain 
a ball charge of 60,500 lb. They are driven by 515 h.p. 
3-3 kV Electric Construction Co. induction motors, and 
the mills rotate at a speed of 18-75 r.p.m. through double- 
reduction gearing. The coal from the plough-disc feeder 
is passed into the mill barrel by a scroll in the mill input 
box. When the coal has been ground sufficiently small 
by the cascading balls, it is lifted by the sweeping air and 
passes out to the discharge box. The advantages of this 


WATER 









COAL STORAGE AREA 







Site plan of Bold “A” and “B” 








Eu 





Eee ee | 








mwvs fF 


Se A) 


' 


Vee" | oe Oe ee we 





ELECTRICAL REVIEW 11 SEPTEMBER 1959 





One of the three air exhausters for the dry ash and dust plant 


type of mill are that it reduces maintenance, constant 
“ grindability ” is maintained by the daily addition of new 
balls through the feeder table and also, due to its large 
storage of ground coal, the time available for restoring 
coal supplies to the mill in the event of failure is 
increased. 

The air for combustion is drawn from the top of the 
boiler house by two Davidson “ Sirocco ” forced draught 
fans rated at 80,600 cu ft/min and driven by a 200 h.p. 
3-3 kV E.C.C. induction motor through variable-speed 
hydraulic couplings. These fans pass air through the 
air heaters to the mills and burners and also supply 
attemperating air direct to the mills. 

The air-fuel mixture from the mills passes through a 
two-way riffle to obtain equal distribution to the two 
exhauster fans which are provided for each mill. The 
Keith-Blackman exhauster fans are rated at 14,000 cu ft/ 
min or 45,000 lb/hr and are driven by 190 h.p./550 Vd.c., 
735/1,430 r.p.m. variable speed E.C.C. motors. The d.c. 
supply is obtained from 3-3 kKV/570 V d.c. E.C.C. trans- 
former-rectifier units, the transformers being filled with 
Pyroclor. The coal-air mixture passes through radial- 
flow classifiers which reject particles of coal greater than 
a predetermined size and return these to the mills for 
further grinding. The classified product is then fed 
through a three-way riffle to the burners by 12in diameter 
fuel pipes. 

There are twelve pressure-jet combined oil and pf. 
burners for each boiler arranged in the front wall in four 
rows of three, each mill feeding alternate rows of burners. 
An Lv. ignition system is fitted and, during lighting-up, 
the fuel oil is fed at 200 p.s.i. and 200 deg F through a 
central spray while clean air for combustion is passed 
through the outer p.f. annulus port. Each burner is 
fitted with Aish sequence control equipment. The 
capacity of the oil burners enables the boiler to carry, 
if necessary, 5 MW of load before it becomes necessary 
to change to p.f. firing. The change-over from oil to p.f. 
firing has to be manually initiated locally or from the unit 
control room. When stable firing conditions are reached, 
the oil valves can be closed remotely and the oil burners 
are purged automatically with air at 200 p.s.i. by two 
compressors. 

The secondary combustion air which is introduced 
around the p.f. flame is regulated by air vanes which 
can be operated remotely from the control room. Aish 
flame failure protection is provided for individual burners 
by photo-electric cells which compare the illumination 
intensity at the throat of the burner and the tip of the 
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flame. The operation of this equipment will close the 
oil valve and purge the burner or, with coal firing, it will 
either shut off and purge the coal supply to the burner 
or, if required, give an alarm in the control room. 

The lighting-up oil has a viscosity of 200 secs Redwood 
No. 1 and is contained in two tanks, each holding 36 tons. 
Three pumping and heating units, each with a capacity 
of 3,000 lb/hr, are provided to raise the temperature of 
the oil to 200 deg F and the pressure to 200 p.s.i. In 
addition, a small low-pressure combined pumping and 
heating unit is used to circulate the oil in the burner ring 
system to ensure that no cold oil is pumped into the 
boiler furnace chambers. 

After combustion has taken place the resultant gases 
traverse the secondary and primary superheaters, the 
economiser, the air heaters, the Simon-Carves electro- 
static precipitators and are discharged to the flue by two 
Davidson “ Sirocco” induced draught fans having a 
capacity of 121,800 cu ft/min. Each fan is driven by 
a 284 hp., 3-3 kV E.C.C. induction motor through 
a variable-speed hydraulic coupling. The electrostatic 
precipitators operate at 60 kV d.c., this supply being 
provided by a Simon-Carves/Ferranti transformer/ 
metal-rectifier unit. 


Ash and Dust Handling 


Due to the difficulty of handling ash effluent when 
using the normal sluicing method and the fact that p.f. 
ash is normally composed of fines, it was decided to 
install a dry ash handling system. The resulting ash 
from combustion is collected in the furnace hopper which 
terminates with rack and pinion operated gates and has 
a capacity of 15 tons. The ash loading hoppers are 
situated underneath the furnace ash hoppers and are 
provided with grids through which the fine ash is allowed 
to pass while clinker is retained. (Provision has been 
made in the design to allow for the inclusion of ash 
crushers if these are found to be necessary.) From here, 
the fine ash is fed into the loading valves installed at the 
outlets of these hoppers. Side outlet aerator type dust 
loading valves are fitted at the four outlets of each 
148 ton capacity precipitator hopper and a similar type 
of valve is fitted to the chimney hopper. 

The ash and dust loading valves are interconnected by 
a conveying pipeline to the 150 ton capacity container/ 
filter units which are 2oft in diameter and 3oft high. 
The filter units are interconnected with three air exhauster 
units, each capable of handling 3,280 cu ft/min of free 
air at a depression of r1in Hg. ‘These exhausters, which 
are driven by 150 h.p., 3-3 kV Lancashire Dynamo & 
Crypto induction motors, create a partial vacuum in the 
entire pipework system. When one of the aerator load- 
ing valves is opened, a mixture of dust and air is conveyed 
through the pipeline to the container/filter units where 
a two-fold separation takes place, first, by gravity due 
to expansion in the large storage space and, secondly, by 
multiple ceramic filter tubes positioned at the top air 
outlet of the containers. Clean air only is drawn from 
these filter heads into the exhauster units and then 
expelled to atmosphere. Automatic sequence operated 
air-reversal equipment is provided for the filter heads 
such that one of the six heads of each unit will be dealt 
with at any one time without adversely affecting the 
conveying operation. By this means the fine dust which 
adheres to the ceramic tubes is displaced into the hopper. 
Fielden electronic level indicators are installed in each 
precipitator hopper and in the filter units. 

Each of the two discharge outlets of the container/filter 
is fitted with a 12in shutter valve beneath which is 
installed a rotary feeding valve and a dust conditioner 
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unit driven at 30 r.p.m. by a 15 h.p. geared motor unit. 
Each conditioner is of the twin-screw broken-flight 
paddle type and is fitted with internal spray pipe and 
nozzles to ensure that the dust is discharged from the 
container into ash lorries in a suitable condition. It is 
estimated that 70 gal of water will be required for each 
ton of dust and ash. The complete installation for the 
ash and dust handling of the station is being supplied by 
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John Thompson Industrial Construction, Ltd., and it is 
understood that this is the only completely dry system 
being installed in this country. 

The dust from the vacuum cleaning plant in the station 
cannot be deposited in the container/filter units because 
of the possibility of ignition occurring inside these con-. 
tainers. A private contractor has been allowed to build 
a factory at the power station to fabricate building blocks 
from the p.f. ash from the “ A ” and “ B ” stations. 
Arrangements have recently been made to convey 
about 450 tons per week of dry ash in enclosed 
wagons for constructional purposes to the Rheidol 
hydro-electric scheme and the Ffestiniog pumped 
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was used in the construction of the 
main foundations for the “ B ” station. 


Steam Raising Plant 


Each of the three “ Etaflo” two- 
drum boilers supplied by John Thomp- 
son Water Tube Boilers, Ltd., has a 
maximum continuous evaporative 
capacity of 550 klb/hr, the steam 
pressure and temperature at the super- 
heater outlet being 950 p.s.i. and 925 
deg F. The combustion chamber is 
completely water cooled by 3in o.d. 
tubes pitched at 34in, the furnace 
dimensions being 8oft high with a 
cross-section of 30ft 2in by 21ft roin. 
The total heat.1g surface exposed to 
radiant heat, excluding boiler tubes, is 
8,500 sq ft. The weight of the boiler 
is carried by overhead suspension bars 
and the whole structure is free to 
expand downwards. The secondary 
pendant type superheater is situated 
at the flue gas outlet at the top of the 
furnace chamber and a horizontal self- 
draining primary superheater is housed - 
in the water walled pass at the rear of 
the boiler. A two-bank economiser is also situated in 
this pass. 

The secondary superheater has an effective heating 
surface of 7,500 sq ft and the primary superheater has 
an effective heating surface of 14,610 sq ft. The 
economiser is of the plain tube type and each bank has 
an effective heating surface of 13,550 sq ft. Each boiler 
is equipped with two Howden-Ljungstrom rotary type 
air heaters, each with a heating surface of 7,800 sq ft. 
These work on the principle that the rotating metal 
elements transfer heat from the gas side of the heater to 
the combustion air side and raise the air temperature 
to about 500 deg F. The heaters are therefore divided 
into two separate sealed compartments and the metal 
elements are rotated through these chambers by a 5 h.p., 
415 V L.D.C. constant-speed motor. 

Each boiler has a local direct-mounted water gauge 
together with a Yarway remote level indicator situated at 
operating floor level. There is also a Hopkinsons tele- 
vision water level gauge equipment mounted on the boiler 
panel in the unit control room. A Dewrance high/low 
level alarm is fitted on the water drum. 

The automatic boiler control system has been supplied 
by Bailey Meters, Ltd., and it ensures sufficient steam 
and correct combustion at varying loads on the turbine. 
Provision is also made for hand regulation of this system 
and also for remote manual operation of all control 
dampers. 

Final steam temperature is controlled by means of two 
spray type desuperheaters which are fitted in the steam 
lines connecting the primary and secondary superheaters. 
The quantity of water sprayed into the steam is con- 
trolled by Hopkinsons thermostatic devices and one for 
each desuperheater is fitted in the steam header. This 
equipment is capable of steam attemperation up to 
7o deg F to within +15 deg F. The spray water is 
obtained from branches on the feed pipework before the 
feed regulating valve. Feed water control is achieved by 
an air-operated Bailey three-element regulating valve 
which responds to the boiler drum water level and the 
steam and feed water flows. 

Eighteen electrically-operated Hopkinsons sootblow- 
ing units are controlled automatically in sequence from 
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Feed heaters for No. | set 


a panel situated on the operating floor. These soot- 
blowers comprise twelve single-nozzle retractable blowers 
in the furnace, four long retractable blowers in the super- 
heater and two long retractable blowers in the boiler. 
There are eight Howden multi-jet sootblowers fitted in 
the rotary air heaters. 

Two Dewrance consolidated enclosed-discharge 
“* Maxiflow ” safety valves are provided on the steam 
drum and two on the superheater outlet header. The 
first of the latter is electrically assisted and is set to lift 
at I,000 p.s.i. 


Turbines 


The three Fraser & Chalmers-G.E.C. turbines are 
designed to operate with steam conditions before the 
turbine stop valve of 900 p.s.i. and 900 deg F and have 
an output of 60 MW at both maximum and economical 
continuous rating. They are of the two-cylinder impulse 
type and run at a normal speed of 3,000 r.p.m. Steam is 
bled for five stages of feed heating, giving a designed 
final feed temperature of 385 deg F. Ata load of 60. MW 
and a vacuum of 28-7in Hg, the guaranteed steam and 
heat consumptions for No. 1 set are 8-458 lb/kWh and 
9,273 B.Th.U/kWh. The equivalent figures for Nos. 2 
and 3 sets are 8-604 Ib/kWh and 9,396 B.Th.U/kWh. 

The cylinders are arranged in line and are anchored 
between the h.p. and L.p. cylinders, a thrust bearing being 
fitted at this point. There are 20 impulse stages in the 
h.p. cylinder and six in each side of the double-flow L.p. 
cylinder. Governing is by pure throttling through four 
symmetrically arranged valves, which, in the case of No. 1 
set, are housed inside the h.p. outer casing but are 
separately mounted alongside Nos. 2 and 3. The h.p. 
end of Nos. 2 and 3 sets will be totally enclosed and all 
controls and instruments will be housed in the governor 
end of the casing. The three machines will be equipped 
with centrifugal type governors mounted on the cross- 
shafts at the h.p. end. 

Two separate oil coolers, each of 100 per cent duty, are 
provided for each machine. The main centrifugal type 
oil pump, which is driven from the h.p. turbine shaft 
and assisted by a suction booster-ejector, supplies the 
“ lubricating ” and “ relay ” oil systems when the turbine 
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is running at speed. An a.c. motor driven auxiliary 
pump is used during running-up, emergency and shutting- 
down periods and operates in parallel with the main oil 
pump. This pump is started automatically in the event 
of failure of the main oil pump. In addition, a d.c. motor 
driven emergency oil pump, to provide bearing oil only, 
cuts in automatically if both main and auxiliary oil pumps 
fail. An a.c. and a d.c. flushing oil pumps are provided 
together with a jacking pump. The jacking pump is 
normally pressure interlocked with the barring gear motor 
to prevent operation of the barring gear before the jack- 
ing pressure is achieved. An a.c. and a d.c. standby oil 
seal pumps provide oil to the hydrogen seals when bearing 
oil pressure is lost. 

Barring gear for No. 1 set is the standard motor driven 
arrangement but, for Nos. 2 and 3 sets, hydraulically- 
operated equipment is to be installed. The advantage 
to be gained from this type of system is that damage to 
the barring gear electric motor is avoided should the 
turbo-alternator rotor fail to rotate. 

The relay oil provides power for the operation of the 
governor valves and also the emergency stop valves. In 
the event of loss of condenser vacuum or decrease in 
steam pressure, the load on the unit is automatically 
reduced and if the pressure and vacuum fall below pre- 
determined levels (750 p.s.i. and 21in Hg) the load is 
thrown off. Two overspeed trip plungers are incor- 
porated in the turbine and operation of these plungers 
releases the relay oil pressure, which causes the steam 
supply to the set to be shut off. 

The two outlets from each Lp. turbine exhaust into 
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three-pass Hick, Hargreaves condensers of the surface 
type. The condenser for No. 1 set is of twin-shell design 
whereas, for Nos. 2 and 3 machines, single-shell con- 
struction is employed. The total cooling surface of the 
condensers is 50,000 sq ft and they require 30,000 gal/ 


min of water at 60 deg F to maintain the designed vacuum 


of 28-7in Hg at full load. Two 100 per cent duty two- 
stage horizontal extraction pumps, each with a normal 
capacity of 800 gal/min at a discharge pressure of 
180 p.s.i., are driven by 190 h.p., 415 V G.E.C. induction 
motors at 975 r.p.m. Air is removed from the condensers 
by two Ioo per cent three-stage steam type Hick, Har- 
greaves “ Hivac ” 335 air ejectors, each capable of dealing 
with 189 lb of dry air per hour. A booster ejector is 
provided for quick starting and is capable of reducing 
the condenser pressure to roin Hg abs within five 
minutes. 

The Hick, Hargreaves regenerative feed heating train 
consists of three l.p. heaters, No. 3 heater being a direct 
contact high-level de-aerator heater, and two h.p. heaters. 
The two roo per cent Mather & Platt “ Plurovane ” 
constant-speed centrifugal feed pumps are driven by 
1,210 h.p., 3-3 kV, 3,000 r.p.m. Mather & Platt induction 
motors. These pumps are rated at 650,000 lb/hr and 
1,210 p.S.i. 

Treated town mains water is obtained for make-up 
purposes from a Neckar demineralising plant comprising 
cation units, degassing tower filter beds and anion and 
mixed bed units. The plant has a maximum capacity 
of 5,000 gal/hr and an additional 1,000 gal of water can 
be recirculated from the reserve feed water tanks, being 
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introduced into the treatment system through the degass- 
ing tower water sump. 

The circulating water make-up is obtained from the 
Parr Sewage Purification Works of the County Borough 
of St. Helens, which was opened in July, 1958. The 
purified effluent is pumped a distance of two miles from 
the sewage works to the cooling towers through two 15in 
diameter asbestos cement pipes designed for a maximum 
flow of 43 million gal per day. The power supply for 
the six 25 h.p., 500 g.p.m. pumps at Parr is provided and 
controlled from Bold and is completely independent of 
the internal works supply system. 

The three natural draught concrete cooling towers 
installed by the Davenport Engineering Co., Ltd., are 
rated at 2-1 m.g.h. and are 25oft high with a pond area of 
97,000 sq ft. The cooling water is pumped into a single 
culvert running beneath the station by three horizontal- 
spindle Drysdale pumps which are rated at 36,500 gal/ 
min at a head of 65ft. These pumps are driven by 
920 h.p. Laurence, Scott induction motors. Each set 
requires 30,000 gal/min of circulating water at an input 
temperature of 60 deg F to produce 373,980 lb/hr of 
condensate at 87 deg F. 


Electrical Equipment 

Each alternator is rated at 60 MW at_o-8 power factor 
lagging and generates at 11-8 kV. The No. 1 set alter- 
nator is hydrogen cooled at a pressure of 15 p.s.i. Nos. 2 
and 3 sets will be provided with 100 per cent cooling by 
means of hydrogen at 30 p.s.i.; in addition, No. 3 alter- 
nator is being provided with a water-cooled stator which 
is completely independent of the hydrogen cooling 
system. All-metal plumbing will be provided with this 
water-cooled stator, except for the insulation which is 
provided by 3ft-long glass tubes situated in a cubicle 
placed inside the turbo-alternator block immediately 
below the alternator connections. The air-cooled main 
and pilot exciters are directly coupled on No. 1 set and 
are gear driven on Nos. 2 and 3 sets at 1,000 r.p.m. The 
voltage regulator fitted to No. 1 set is of the Metropolitan- 
Vickers “ V.S.A.” type, while Nos. 2 and 3 sets will have 
G.E.C. magnetic amplifier regulators. (See Electrical 
Review of 19th December, 1958.) 

A 400 kVA, 3-3/0-415 kV unit auxiliary transformer is 
fed from the 5 MVA unit transformer in each case. The 
6 MVA station transformer is fed from the 33 kV busbars 
in the “A” station and steps down to 3-3 kV station 
board No.1. A second 3-3 kV station board is fed direct 
from a station board in the “ A” station. There are two 
1,000 kVA, 3-3/0-415 kV transformers feeding two 
turbine house boards for turbine house water treatment 
and c.w. pump house auxiliaries and two 750 kVA, 
3-3/0-415 kV transformers feeding the boiler house 
auxiliaries. The 3-3 kV air circuit-breakers and 415 V 
contactor and switch-fuse gear are of Metropolitan- 
Vickers Electrical Co.’s manufacture, and all the 
auxiliary transformers have been supplied by the Brush 
Electrical Engineering Co., Ltd. 

The alternator is connected to the generator trans- 
former by double-angle copper busbars. The generator 
transformers are connected to the 132 kV switchgear by 
oil-filled cable supplied by W. T. Glover & Co. The 11 kV 
and lower voltage power and multi-core cables have been 
supplied by Aberdare Cables, Ltd. The usual C.E.G.B. 
protective system is provided for the alternator and main 
transformers and includes bias differential and negative 
phase sequence relays. The alternator is earthed through 
a 40 ohm liquid resistor. 

Each turbo-alternator/boiler unit is controlled from a 
unit control room situated between the turbine and boiler 
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houses at the operating floor level. The combined boiler 
and turbine operating desks contain all instruments and 
controls necessary for operating the units, while the 
various recorders and alarms are mounted on panels 
behind the desks. A local starting panel is provided for 
each turbine adjacent to the h.p. pedestal. The c.w. 
plant and other general services can be operated remotely 
from panels in the control room. Cold cathode lighting 
in the control room has been provided by the British 
Thomson-Houston Co. 

The station electrical control is situated in the com- 
bined “ A” and “ B” station control room in the switch- 
gear building. Switching of the 132 kV circuit-breakers 
can be accomplished from these panels. 

Acknowledgment is due to Mr. W. C. Parker, Regional 
Director, North West, Merseyside and North Wales 
Region of the Central Electricity Generating Board, and 
Mr. C. W. A. Priest, Chief Project Engineer of the 
Northern Project Group, for permission to publish 
this article, and to their respective staffs and Mr. R. 
Thistleton, station superintendent, for invaluable assist- 
ance in the preparation of the material. 

The consulting civil engineers for the station are 
Messrs. James Williamson & Partners and the architects 
are Messrs. L. J. Couves & Partners. The design work 
for the station was carried out by the North West, Mersey- 
side and North Wales Division of the former B.E.A. 
and is now in the hands of the Northern Project Group 
of the C.E.G.B. The main contractors are:—Boilers, 
John Thompson Water Tube Boilers, Ltd.; ash and dust 
handling plant, John Thompson Industrial Constructions, 
Ltd.; turbo-alternators, Fraser & Chalmers-G.E.C.; con- 
densing and feed heating plant, Hick, Hargreaves & Co., 
Ltd.; coal handling plant, Mitchell Engineering, Ltd.; pre- 
cipitators, Simon-Carves, Ltd.; generator transformers, 
Ferranti, Ltd.; 132 kV switchgear, English Electric Co., 
Ltd.; auxiliary switchgear, Metropolitan-Vickers Elec- 
trical Co., Ltd.; auxiliary transformers, Brush Electrical 
Engineering Co., Ltd.; foundations, Richard Costain & 
Sons (Liverpool), Ltd.; superstructure, J. Jarvis & Sons, 
Ltd.; steelwork, Alexander Finlay & Co., Ltd.; main and 
auxiliary cabling, Aberdare Cables, Ltd.; 132 kV cabling, 
W. T. Glover & Co., Ltd.; and lighting and heating, 
Griersons, Ltd., Liverpool. 





Rural Electrification Practice 


A PARTY consisting largely of engineers and representing 
fourteen nations, including the U.S.S.R., Ukraine, Bielo- 
russia and Yugoslavia, and most of the European countries, 
is visiting the United Kingdom and Ireland for a period of 
three weeks to study rural electrification practice and 
developments. This follows similar visits which have been 
made in earlier years to Russia, Austria and Italy. Twenty- 
one members of the Rural Electrification Working Party 
set up by the Electric Power Committee of the Economic 
Commission for Europe (E.C.E.) in 1952 form the mission 
which is led by Professor N. Sasanov, Director of Technical 
Sciences, Bielorussia, chairman of the Working Party. 

The tour in England and Wales has been organised by 
the Electricity Council and the itinerary includes visits to 
the Electrical Research Association field station at Shinfield, 
near Reading, the National Institute of Agricultural Engi- 
neering at Silsoe and other similar establishments. In 
addition a wide range of farms in many parts of the country 
will be visited. During the visit the visitors will be the 
guests of Area Boards and local organisations, and also of 
the Scottish Electricity Boards and the Electricity Supply 
Board of Ireland. The visitors were welcomed on 7th 
September by the chairman of the Electricity Council, Mr. 
C.R. King, and members of the Council. 
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Ferromagnetism —— SOME ASPECTS OF RECENT RESEARCH 


Three semi-related topics in the present broad range and scope 


of ferromagnetic research are discussed. These are the behaviour 
of ferromagnetic domains and the determination of anisotropic 
constants. Finally an example of the practical application of 


By 
K. J. STANDLEY 
M.A., D.Phil.* 


fundamental knowledge is presented 


Ix defining the scope of this brief account of some 
research in ferromagnetism, it is necessary to state one 
or two fundamental concepts. First, the magnetic 
properties of a material are considered, in general, to 
originate in the electronic motions and configurations 
within, or closely associated with, the atoms which make 
up the material. In particular, a magnetic moment is 
associated with the so-called electron spin. The strongly 
magnetic materials, such as iron, cobalt, nickel and many 
of their alloys, are classed as ferromagnetic and in these 
the elementary magnetic moments may be thought of as 
aligned parallel to one another by powerful internal forces, 
called exchange forces, resulting in a large magnetic 
moment for the body as a whole. 

In recent years, a second broad division of strongly 
magnetic materials has been recognised. Roughly speak- 
ing, in these materials the elementary moments may be 
divided into two groups, A and B. Within group A all 
the elementary moments are aligned parallel to one 
another, as are all those within group B. But the internal 
forces are such that the combined A moment is set anti- 
parallel to the combined B moment. If now the total A 
moment outweighs the total B moment (or vice versa), 
one can obtain a net magnetic moment and overall 
magnetic properties not unlike those of the ferromagnetic 
elements. Néel' gave the name ferrimagnetic to such 
materials, and the ferrites which have found such wide 
application in recent years provide examples of this type. 

Other types of magnetic material exist but they are not 
relevant to the present discussion. In the sequel, the 
comments made are usually equally applicable to both 
ferromagnetic and ferrimagnetic materials. 


Ferromagnetic Domains 


It was stated above that in a ferromagnetic material 
the elementary magnetic moments are all aligned parallel 
one to another, resulting in a large magnetic moment for 
the body. Yet it is well known that a rod of iron may 
be demagnetised, so that its total moment is very small 
indeed. Although this experiment would usually be 
carried out on a polycrystalline rod, made up of a large 
number of small crystallites, the same phenomenon would 
be observed if the rod were a large single crystal. 

The rod, in fact, is divided up into a large number of 
magnetic domains, the boundaries of which do not 
necessarily coincide with the physical crystal boundaries. 
Within each domain the elementary moments are aligned 
parallel to one another, but the direction of the resulting 
moment varies from domain to domain. In the macro- 
scopic demagnetised state of the rod, the domains still 
exist, but as many moments point in one direction as 
point in an opposite direction and the resultant moment 
of the whole assembly is virtually zero. To magnetise 
the rod, it is placed in a magnetic field whose value may 
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be increased from zero to a very high value. In small 
fields, the more favourably orientated domains grow in 
size at the expense of less favourably directed neighbours. 
As magnetisation proceeds, the directions of the moments 
within the domains tend to rotate towards alignment with 
the magnetising field. 

A knowledge of domain behaviour is essential to the 
understanding of the magnetisation process as a whole. 
Such a fundamental problem is, of course, of great interest 
to both pure and applied physicists and an outline of the 
methods of the experimental study is given below. 

One cannot adequately consider magnetisation without 
also considering magnetocrystalline anisotropy. This is 
best explained, perhaps, by reference to a cobalt single 
crystal. The atoms in such a crystal are arranged to 
form a hexagonal prism and a relatively small magnetic 
field, of the order of 20-30 oersteds, directed along the 
axis of the prism will result in almost complete alignment 
of all the elementary moments. This condition is called 
magnetic saturation. If, however, the magnetic field is 
directed in the basal plane, perpendicular to the axis of 
the prism, saturation is not achieved at ordinary tempera- 
tures even in fields of 10,000 oersteds. The magnetic 
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Fig. |.—Variation of spin orientation through | 
a domain wal 

properties are thus anisotropic, and it is customary to 
refer to “ easy ” and “ hard ” directions of magnetisation 
within a crystal. A polycrystalline material will contain 
many hundreds of crystallites, randomly orientated, so that 
in polycrystalline cobalt, for example, technical magnetic 
saturation might be achieved in some field between the 
two limits given. But it is still hard to magnetise, 
compared with a similar rod of nickel in which the 
magnetic anisotropy is much smaller. 


Experimental Study of Domain Behaviour 


The experimental techniques are directed to making 
“ visible ” the magnetic field which usually exists at the 
wall or boundary between two neighbouring domains. 
Consider the case of the 180° wall. This refers to 
the region separating two domains within which the 
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Fig. 2.—Powder patterns on the 
(1010) face of a cobalt single 
crystal 


Fig. 3.—Closure domains seen on a 
(100) surface of a silicon-iron single 
crystal 


magnetisation vectors are oppositely directed, such that, 
for example, in one domain the elementary moments 
point while in the second they point ig It is 
energetically necessary that within the wall, along a line 
of atoms perpendicular to the wall, the direction of the 
elementary moment should change slowly from + to is 
as has been pictorially suggested in Fig. 1. The effect of 
this is to produce a stray magnetic field at the inter- 
section of the domain wall with the crystal surface. The 
so-called powder patterns or Bitter figures? are produced 
by permitting fine particles of magnetite to be attracted 
by this stray field and thereby to indicate its presence. 

In practice, the crystal surface layers must be strain 
free since the domain pattern formed is much influenced 
by this strain. The surface is usually electrolytically 
polished and a few drops of a colloidal suspension of 
magnetite (Fe,O,) are then placed upon it. The thin 
layer of the suspension upon the crystal surface may be 
examined under a metallurgical microscope. Fig. 2 
shows 180° domain walls (running diagonally across 
the picture) on a cobalt single crystal face, and also some 
dagger-shaped, subsidiary, closure domains. When a 
weak magnetic field is applied in a direction parallel to 
the crystal axis in the surface, the specimen becomes 
magnetised by displacement of the 180° walls. This 
wall movement results in a movement of the colloidal 
magnetite particles which can be observed. Thus the 
original intention to make visible the domain walls has 
succeeded and much information concerning the mag- 
netisation cycle can be obtained from a study of powder 
patterns. Indeed, the combination of this technique with 
that of ciné photography has resulted in some striking 
and informative films of domain changes. 

It was Néel who first drew attention to the very large 
magnetostatic energy which would be associated with a 
defect, within a domain, unless this energy were reduced 
by the formation of small closure domains around the 
defect. In this sense, a defect could be a particle of 
foreign matter, a hole, a scratch, or merely a local strain 
in otherwise homogeneous material. 

An example of the closure domains is shown in Fig. 3. 
Martin® has studied the effect of surface imperfections 
upon boundary movements during magnetisation, and the 
qualitative results may be seen from the series of patterns 
in Fig. 4 (due to P. M. Griffiths). The effect of the small 
defect, with its own local closure domain pattern, is clearly 
seen. It is as though this local pattern reaches out to 
the approaching 180° wall, and retains its tight hold 
as the wall passes through the defect and away the other 
side. Some energy must be expended in this process; 
note, for example, that the local domain pattern does not 
return to its original form when the 180° wall has 
passed. From this and other evidence we may assume 
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that a defect causes an irreversible expenditure of energy, 
when a wall passes through it, during change in magnetisa- 
tion, and it is reasonable to suggest therefore that defects 
might contribute appreciably to the losses associated with 
hysteresis phenomena. And, in polycrystalline media, 
one may expect such defects to be very common indeed. 

Techniques have been developed‘ which permit the 
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Fig. 4.—Patterns on a silicon iron crystal face, illustrating the 
passage of a 180° wall across a small imperfection in the surface: 
the sequence is (a) to (f) and the wall moves from right to left 
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Fig. 5a.—Powder pattern showing the coarse domain structure on a 
cleaved surface of magnesium ferrite (magnification about x 500) 


Fig. 5b.—The finer structure on the same surface revealed under 
@ magnification of about x 10,000 


examination of the powder patterns by means of the 
electron microscope instead of by the visual instrument. 
The available magnification, of the order of 10,000, 
together with high resolving power permits the examina- 
tion of structure within the domain walls. (In cobalt, 
for example, the wall thickness might be 10~* cm and 
there would be many colloidal particles deposited within 
this distance.) Fig. 5a shows the coarse structure on 
the cleaved surface of magnesium ferrite under a magni- 
fication of 500, while Fig. 5b depicts the fine structure 
seen under the higher magnification of 10,000. 

Coleman and Scott,® among others, have used as 
samples the very good strain-free whiskers of pure iron 
which may be produced in single crystal form by the 
hydrogen reduction of ferrous chloride or ferrous 
bromide. The whiskers can be grown I cm or more in 
length and several hundred microns wide. Domain 


Fig. 6.—Ferromagnetic resonance curves obtained with a nickel- 
copper alloy (9-75 atomic percentage Cu) at a wavelength of | -22 cm 
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behaviour is very conveniently studied on such whiskers 
which are strain free and have mirror-like surfaces 
requiring no further preparation. 

To conclude this section, mention must be made of 
optical rotation techniques. It has long been known 
that the plane of polarisation of a light beam could be 
rotated on reflection from a ferromagnetic mirror (Kerr 
effect). If the ferromagnetic is sufficiently thin to permit 
the transmission of light, rotation of the plane of polarisa- 
tion may again be observed (Faraday effect). Recently, 
both effects have been used®’ in the study of domain 
behaviour, since the local magnetic fields associated with 
the walls can cause local rotation of the plane of polarisa- 
tion and can thus be made visible by elementary polarisa- 
tion techniques. 


Magnetocrystalline Anisotropy 

The anisotropy in the magnetic properties of a ferro- 
magnetic crystal can be formally described by a number 
of anisotropy constants. Thus, for a cubic crystal such 
as iron or nickel, we may write the magnetocrystalline 
energy in the form : — 


E, = E, + Ky (af a3 + ag ag + af at) + Kyajagag+ .. 


where the K’s are the anisotropy constants and the a’s 
are the direction cosines of the magnetisation vector 
referred to the cube edges. Different expressions, but 
of similar type, refer to other crystal forms. Generally, 
the behaviour is adequately described without recourse 
to terms of higher order than K,. Practically, a know- 
ledge of K, and K, is valuable and, of course, any theory 
of the properties of ferromagnetics must ultimately 
correctly predict the approximate magnitude of these 
constants and their variation with temperature. 

The equation above indicates one method of measuring 
K, and K,. Consider a disc cut from a single crystal 
of iron so that its face is a [110] crystal plane: within this 
plane lies an easy direction of magnetisation, a cube edge 
or [100] type direction. Also in the plane lie the harder 
directions of magnetisation, the face diagonal [110] and 
body diagonal [111]. If the disc is suspended by a torsion 
fibre so that its plane is horizontal, in a magnetic field 
it will tend to rotate to set the field along the easy 
direction of magnetisation. Work must be done to turn 
the crystal out of this position, and the torque required 
to cause such an angular movement may be supplied by 
the torsion fibre, of which the torsion constants will be 
known. The analysis of such torque curves (the instru- 
ment is called a torque magnetometer) can yield values 
of the anisotropy constants. The reader may be referred 
to Bates® or Bozorth® for a more detailed account. 

Until recent years, the torque magnetometer in some 
form was really the only available instrument for such 
measurements. Now, another very different method may 
be used, since anisotropy constants may be determined 
from ferromagnetic resonance measurements. 

Ferromagnetic resonance may be thought of classically 
in the following way. Consider a ferromagnetic medium 
which is in a sufficiently high magnetic field that the 
material is magnetically saturated at the temperature of 
the experiment. The strongly coupled spins produce a 
resultant magnetic moment which may be shown to 
precess about the direction of the applied field with a 
calculable precessional (Larmor) frequency. If an alter- 
nating field of this frequency is applied, perpendicular 
to the steady field, resonance will occur and energy will 
be transferred from the alternating field to the spin 
system. 

When sufficiently high steady fields are applied to 
produce magnetic saturation, the resonance frequency is 
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Fig. 8.—Typical ‘“‘ square” hysteresis loop obtained using a 
magnesium ferrite 


usually found to be in the 10 kKMc/s region, i.e. the micro- 
wave region. Resonant cavity techniques are therefore 
employed: the specimen is placed within the cavity and 
resonance absorption is detected through the change in 
circuit magnification, Q, of the cavity. Since microwave 
valves are not readily and widely tuneable, it is customary 
to keep the microwave frequency constant and to alter 
the precessional frequency by varying the applied 
magnetic field. A typical resonance curve is shown in 
Fig. 6. These phenomena have been widely studied 
since they were first observed by J. H. E. Griffiths in 
1946; a review has been given by Bagguley and Owen.’° 

When the sample is a single crystal, it is found that 
the resonance field (i.e. the applied magnetic field for 
maximum absorption) depends upon the orientation of 
the crystal. This effect is readily explained in terms of 
the magnetocrystalline energy and thus of the anisotropy 
constants. Hence, a determination of the resonance 
fields as a function of crystal orientation permits the 
determination of these constants. Fig. 7 shows, as an 
example, experimental results obtained using a nickel 
single crystal. This technique for finding K, and K, is 
very useful indeed and, in general, good agreement exists 
between values of the constants which have been derived 
independently by the two methods. However, there are 
one or two discrepancies which have so far not received 
a full and satisfactory explanation. For example, in 
nickel agreement exists concerning the sign and range 
of values of K,, but K, determined by resonance methods 
is negative whereas torque measurements show it to be 
positive or zero. But it should be pointed out that the 
effect of K, is usually small and not easy to determine 
with precision. 


“ Square Loop” Materials 


The hysteresis loop of a ferromagnetic material is the 
curve obtained by plotting the resulting magnetic moment 
(or magnetic induction) against magnetising field as the 
latter is cyclically varied. The investigations referred 
to so far are but two of many which are aimed at the 
more complete understanding of magnetisation processes 
and, ultimately, therefore, at the controlling of magnetic 
properties, although this might well not be a conscious 
aim. However, it may be of interest to close this brief 
account by indicating just one example of the practical 
application of fundamental knowledge recently gained. 
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It has been found that the hysteresis loop of certain 
materials may be made almost square, as shown in Fig. 8. 
The technique of magnetic annealing is used, that is the 
heating and slow cooling of the material in the presence 
of a steady magnetic field and suitable materials are, 
for example, alloys with very low magnetocrystalline 
anisotropy, such as certain Permalloys and some ferrites." 
In the ideal square loop material, the magnetisation has 
only two stable positions, +M and —M. Such a 
material is obviously well suited for switching purposes 
and has recently found application in the computing field 
as a memory device. 

The very high electrical resistivity of the ferrites makes 
them obvious materials for these applications. A rapidly 
changing magnetic flux induces eddy currents within a 
conductor with consequent loss of energy, distortion of 
pulse shapes and so on. Such effects are reduced in the 
poorly conducting ferrites, which can be made with 
adequately square loop characteristics (Fig. 8). 

As a storage device, a core with such a characteristic 
may be brought to a state of positive or negative remanent 
magnetisation by feeding the appropriate current pulse 
through a winding on the core. It might be arranged 
that to store the number 1, the core would be magnetised 
in the positive direction (+Br), while to store the 
number o it would be negatively magnetised (—Br). It is 
important to realise that once this information has been 
given to the core by a current pulse, it is remembered 
indefinitely without further consumption of power. To 
“ read out ” the information stored in a core, there might 
be applied a current pulse of sufficient magnitude and 
correct sign to change the magnetisation from +Br to 
—Br. If the number 1 had been stored, a flux change 
would occur which would produce a voltage pulse in a 
secondary winding. If the number o had been stored, 
the secondary voltage pulse would be very small, ideally 
zero. In such a simple system the reading process 
destroys the information stored in the core. This is not 
usually a desirable feature and it can be overcome. 

Recently, particularly at the Massachusetts Institute of 
Technology, very successful work has been carried out 
on very thin evaporated films of low anisotropy alloys of 
the Permalloy type. Although much of the work has 
been on materials of the order of 1,000 A (0-1 «) thick, 
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ferromagnetic properties remain so long as the thickness 
is greater than about 20 A. These films may well permit 
higher switching rates than the ferrites and are potentially 
less expensive. This is a field of research in which very 
rapid progress is being made. 


Conclusion 


The author may well be criticised for his choice of 
topics to be discussed under the general title of this 
article. Admittedly, the choice has been biased by his 
own interests; but the range and scope of research on 
ferromagnetic problems is so broad that in an article 
of reasonable length, arbitrary choice of topic is inevitable. 
Yet, it is hoped that the brief discussions may give 
interested readers an insight into some of the present-day 
activities in a field which is becoming more and more 
important for its technological applications. 

In conclusion, the writer wishes to thank several of his 


$.S. “ROTTERDAM” 


ELECTRICAL EQUIPMENT 
IN THE NEW HOLLAND- 
AMERICA FLAGSHIP 


THE 37,000-ton Holland-America liner s.s. Rotterdam, the 
first Atlantic liner without a conventional funnel, left on 
her maiden voyage to New York last week. Electricity for 
the auxiliary power, lighting and other services is supplied 
by steam turbo-alternators. In addition, a gas turbo-alter- 
nator has been installed for emergency power requirements. 
This machine, which was constructed by W. H. Allen, Sons 
& Co., Ltd., will operate on diesel oil and is capable of an 
output of 350 kW with an ambient temperature of 60 deg F. 
It is a single-shaft open-cycle machine consisting of a single- 


The Allen gas turbine which will be used 
for emergency services in the 
s.s. “* Rotterdam” 
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colleagues, particularly Professor L. F. Bates, Dr. D. J. 
Craik and Dr. P. M. Griffiths, for permission to reproduce 
results which they have obtained. 
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stage centrifugal compressor, reverse-flow combustion 
chamber and a two-stage axial-flow turbine. The turbine 
inlet temperature is 750 deg C, giving an expected first stage 
turbine blade life of 20,000 hr. The turbine runs at 1,500 
r.p.m. and the alternator is driven through double-helical, 
planetary, single-reduction epicyclic gear at 1,800 r.p.m. 

A large part of the comprehensive navigational and steer- 
ing control instrumentation in the s.s. Rotterdam has been 
supplied by the Sperry Gyroscope Co., Ltd. There are 
five steering control positions provided in the wheelhouse 
area and the main steering console in the centre of the 
wheelhouse provides two independent control points as an 
additional safety factor and from one of these automatic 
steering is available. The basic navigational reference is a 
Sperry Mk. XIV gyro-compass which operates a number of 
repeater compasses and also provides the data for automatic 
steering control. A Sperry Mk. 3 radar installation provides 
duplicated large scale radar displays from a single large 
scanner, one display being in the wheelhouse and the other 
in the plotting room. Other Sperry equipment installed in 
the vessel includes the rudder angle indicator, course 
recorder and marine chronometer. 


Steel Testing 


IN the second part of a series of standards which will deal 
with the mechanical testing of steel at high temperatures, 
B.S. 3082 : 1959, “Stress Rupture,” definitions for gauge 
length, stress and proof stress are followed by requirements 
for the test piece. Consideration is given to the limits within 
which the heating apparatus must operate and to the method 
of measuring the temperature. Other requirements deal 
with the accuracy of the testing machine, temperature and 
stress rupture readings, and the presentation of results. 
Copies may be obtained from the British Standards Institu- 
tion, Sales Branch, 2, Park Street, London, W.1, price 4s. 
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SCOTTISH INDUSTRIES EXHIBITION 


MANY ELECTRICAL FEATURES 


Tre Scottish Industries Exhibition promoted by the 
Scottish Council (Development and Industry) was opened 
in the Kelvin Hall, Glasgow, on 3rd September by 
Princess Margaret. It is claimed to be the largest trade 
fair ever to be held in Scotland; the 240 exhibitors repre- 
sent more than 100 industries. More than 80,000 tickets 
have been sent to trade buyers throughout the world and 
it is expected that over 300,000 visitors will see the 
exhibition before it closes on 19th September. 

An extensive array of Scottish-made goods and pro- 
cesses is displayed. Working models, scaled-down minia- 
tures, films, pictures, posters and diagrams brighten the 
stands beside the actual components and articles produced. 


Combined Stand 


A well-designed circular stand occupying a central site 
in the 4} acre hall is shared by eight electrical concerns: 
the Belmos Co., Ltd.; Bruce Peebles & Co., Ltd.; Ferranti, 
Ltd.; the Harland Engineering Co., Ltd.; James Kilpatrick 
& Son, Ltd.; M. & C. Switchgear, Ltd.; James Scott 
& Co. (Electrical Engineers), Ltd.; and Scottish Cables, 
Ltd. The stand is on two floors. Practically all the 
exhibits are on the ground floor while upstairs there are 
lounges and offices used to receive guests. 

The Belmos Co. is exhibiting a range of flameproof 
and industrial switchgear and motor control gear. An 
innovation among this firm’s exhibits is a 3-3 kV 
starter for motors up to 600 hp. Because of the 
difficulty of showing large power plant at the exhibition, 
Bruce Peebles are content to show scale models 
of a 24 MW hydro-electric power station and of a 210 
MVA transformer. Demonstrations are given with 
recurrent surge oscillograph equipment to show the surge 
voltage distribution through the windings of a 1,000 kVA 
transformer, which will later go into service on the 
distribution system of the South of Scotland Electricity 
Board. Developments in smaller transformer manufac- 
ture are represented by an 850 kVA dry-type air-cooled 
distribution transformer and a 300 kVA nitrogen-filled 
mobile mining transformer. Recent developments in the 
use of cold-reduced grain-oriented steel for core lamina- 
tions resulting in substantial improvements in efficiency 
and a reduction in dimensions are shown in a rural trans- 
former built with a continuously wound core in which 
magnetic joints and wasteful material are eliminated. 
A representative display of electric motors includes a 
300 h.p. flameproof machine with built-in air-to-air cool- 
ing tubes designed for oil refinery duty, but also suitable 
for other applications. A wide range of equipment 
devised by the electronics department of the company is 
also displayed. 

Examples of Ferranti products being shown include 
gyroscopes, potentiometers, and a 15 kVA single-phase 
rural transformer. 

The Harland Engineering Co. is displaying some 
of its main products. Among them is a Harland-Morgan 
Smith Francis turbine runner, part of a contract for a 
large hydro-electric power station in Iran. A sectioned 
“ Electroglide ” pump set of the type supplied to industry 
and public water works is on view, as well as a “ Ulectri- 
glide ” submersible pump set and various items of plant 


and models of centrifugal pumps, boiler feed pumps, 
electric motors and valves. 

James Kilpatrick & Son exhibit several control panel 
assemblies, including a central control panel for a 
large quarry with sequence starting of the various power 
units, each having visible and audible warning of the 
functions of the plant from this remote stop/start control 
Station. By-pass control in emergency has also been 
catered for to prevent excess “ build-up ” of materials in 
any individual stage of the process. Comparable control 
panels can be designed and manufactured by the exhibitors 
for many other industries. A lighting control panel, 
providing remote and visual control, and depicting the 
future trend for factories, is also displayed; automatic 
operation is possible by daylight or photo-electric cell 
units. Among pictorial displays depicting the firm’s 
operations at home and overseas is an attractive diorama 
of the company’s recently completed contract at the 
U.K.A.E.A. Works, Chapelcross, Annan. Other items 
are oil burner controls, a road heating junction box and 
armature winding. 

M. & C. Switchgear, Ltd., display a comprehensive 
range of products with enclosures to suit conditions in 
all industries. Examples of three types of starter boards 
are shown: the “Unicube” as supplied to general 
industry; Type D469 for power stations; and Type D431 
for oil refineries. 

A new type of transducer, the “ Lintran,” an addition 
to the “ Allscott ” electronic range is exhibited by James 
Scott & Co. The “ Lintran,” which uses the “ differen- 
tial transformer ” principle, has been designed for opera- 
tion on normal mains supply, but the advantages of a 
small size, plus accurate output have been retained. The 
basic unit is 7}in long by 17in in diameter and weighs 
2 1b. Another new. development by this firm, a spectrum 
analyser, is a major exhibit on the stand of the Depart- 
ment of Scientific and Industrial Research. It is a highly 
sensitive instrument, with a wide frequency range. 

Scottish Cables, Ltd., show examples of their range of 
paper and insulated cables (up to and including 33 kV), 
rubber insulated cables, and plastic insulated cables. 
British Electrical Repairs, Ltd., give examples of their 
service to industry in the repair and rewinding of industrial 
electrical equipment. Shown at the stand of Fraser & 
Borthwick, Ltd., are a range of spring-operated cable 
reeling drums (light series) for cranes, hoist blocks, 
electro-magnets, machine tools, etc. 


Nuclear Exhibits 


A large sectional model of a pressurised water reactor 
which could be installed in Britain’s first nuclear power 
surface ship is being exhibited by Babcock & Wilcox, 
Ltd. Many of the details are still on the secret list, but 
a spokesman for the designers said that the reactor, which 
could provide 65,000 shaft h.p. could be manufactured at 
the company’s works in Renfrew and Dalmuir within 
about three years. Dominating the Babcock stand is a 
2oft long transparency in full colour showing the building 
of the world’s largest atomic power station at Hinkley 
Point by the English Electric, Babcock & Wilcox, Taylor 
Woodrow Atomic Power Group. Models depict one of 
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the heat exchangers and a sectional view of one of the 
reactors. Other models include one of a 200 MW boiler 
for the Kincardine station and a bi-drum boiler for the 
Scottish Gas Board. 

Models of the nuclear power generating station being 
built by the General Electric Co., Ltd., in association with 
Simon-Carves, Ltd., the Motherwell Bridge & Engineer- 
ing Co., Ltd., and Mowlem (Scotland), Ltd., at Hunter- 
ston, of one of the reactors, and of the 400 MW pumped 
storage scheme at Loch Awe are among the attractions 
of the joint stand of the South of Scotland Electricity 
Board and the North of Scotland Hydro-Electric Board. 


Brushless Alternator 


On the stand of the Department of Scientific and 
Industrial Reséarch, the Macfarlane Engineering Co., 
Ltd., Glasgow, is showing its brushless alternator—a 
development which was described in the Electrical Review 
of 2oth February last. The machine, which recently 
came on to the market, is no bigger than a conventional 
alternator, but has no brushes, no slip-rings, no com- 
mutators, and no external con:rol gear. 

The W.B.N. Van de Graaf generator, developed by 
W. B. Nicholson (Scientific Instruments), Ltd., is also 
being exhibited at the D.S.LR. stand. This “ non-lethal ” 
generator is inexpensive and suitable for use in technical 
schools and college classrooms. 

Examples of the products of Glenfield & Kennedy, 
Ltd., on show include a conventional standard electrically 
actuated valve embodying an automatic torque limiting 
feature and arranged for local and distant control, and 
a hydraulically-driven type of an automatic self-closing 
design. Models include one of a goft wide by 16ft deep 
drum gate installation at the Pitlochry works of the North 
of Scotland Hydro-Electric Board. 

The North British Locomotive Co., Ltd., Glasgow, is 
exhibiting engines and gearboxes of types which are being 
built for British Railways to replace steam trains. Among 
the major exhibits are a model of a 2,000 b.h.p. diesel- 
hydraulic main line locomotive, a sectioned display of 
the firm’s Voith/North British automatic hydraulic trans- 
mission (Type L22m), and a combined engine/generator 
unit for British Railways Type 2 diesel-electric locomotive. 

A model of the £50 million new strip mill now being 
built at Ravenscraig, Motherwell, is the main exhibit on 
the stand of Colvilles, Ltd. The model, made to the 
scale of 4in to the foot, is on a table 15ft long by sft wide. 
Illuminated panels indicate the main features of the plant. 

I.B.M. United Kingdom, Ltd., demonstrate the high- 
speed 42I accounting machine, the IBM thousand-card-a- 
minute sorter, and their new electric typewriter, which 
includes more than 50 new technical features. New 
products displayed by the Mine Safety Appliances Co., 
Ltd., include the “Lira” infra-red analyser, which is 
designed to quickly and accurately detect a single com- 
ponent in a simple or complex mixture of gases or liquids. 
It is completely automatic and continuous in operation. 

Duncan Low, Ltd., display electric immersion heaters 
for water and o#i, electric steam boilers, and electric steam 
fuel-oil line heaters. From the British Luma Co-operative 
Electric Lamp Society the Scottish Co-operative Whole- 
sale Society, Ltd., is displaying a range of lamps and 
fluorescent tubes. Illuminated advertising signwork for 
exterior and interior applications forms part of the stand 
of Laird-Neon, Ltd. Exhibits by W. H. Nelson, Ltd., 
include motor control boards, from two-tier up to ten-tier, 
incorporating motor starters from 30 to 300 A capacity. 

A control rod standpipe, produced for Hunterston 
nuclear power station, together with a coloured, sectional 
drawing of the standpipe, form one of the chief features 
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of the stand of Stewarts & Lloyds, Ltd. A large colour 
transparency, illustrating 35ft lighting columns erected 
on the outskirts of Glasgow, is also on view at the stand. 
Outside the Kelvin Hall is an array of flagpoles, supplied 
by the company to Glasgow Corporation, which will be 
converted after the exhibition to lighting columns. 

The Electric Resistance Furnace Co., Ltd., is showing 
furnaces in operation for the bright hardening of small 
parts. A model is on display of a new “ Efco ” furnace, 
a vertical cylindrical atmosphere furnace combining the 
advantages of pit type gas carburisers with facilities for 
closed quenching hitherto available only in horizontal 
equipments. 

Carron Company, now celebrating its 2ooth year, 
exhibits among its products electric cooking and heating 
appliances. Domestic electrical appliances are also being 
shown by Allied Ironfounders, Ltd., and Acme Domestic 
Equipment, Ltd. Sunbeam Electric, Ltd., displays its 
range of domestic electrical appliances and electric 
shavers. Electric shavers are also being shown by 
Remington Rand. 

Walker, Hunter & Co., Ltd., exhibit among their 
products a deep-fat fryer electrically heated and thermo- 
statically controlled. The fat is held below the “ break- 
down ” temperatures of good vegetable compounds and 
does not “go up in smoke.” Another exhibit is an 
electrically-operated American-type griddle for dry frying. 

Among the exhibits of G. & J. Weir, Ltd., are a 10,000 
r.p.m. glandless turbine-driven boiler feed pump, a display 
panel showing the operation of the company’s latest two- 
element boiler feed regulator, with a sectional model, and 
a diesel-starting air compressor. 

Medium-voltage, all-insulated test lamps suitable for 
circuits from 100 to 500 V are exhibited by John 
Drummond (Engineers), Ltd., along with portable trans- 
formers for small electric tools and hand lamps. 

From their Hamilton factory, Philips Electrical, Ltd., 
show a selection of tungsten, fluorescent, blended and 
discharge lamps. The display includes lamps for use in 
the home, and for factory, shop and street lighting. Five 
girls are at work on the stand assembling various com- 
ponents to make up an electric razor, with a testing unit 
at the end of the assembly line. 





CENSUS OF DISTRIBUTION 


THE striking growth since 1950 in the sales of domestic 
electrical appliances is clearly revealed in the Census of 
Distribution and Other Services, 1957 (H.M. Stationery 
Office, price 5s), which contains some 80 pages of tabulated 
statistics of employment, wages, turnover, numbers of 
establishments, etc., and also details of credit transactions, 
check traders and finance houses. Some preliminary figures 
have already been published in the Electrical Review. 

In 1950 there were 10,153 radio and electrical goods shops, 
employing 43,657 people, with a turnover of £85-4 million. 
Seven years later, 12,037 shops, employing 66,556, reported 
a turnover of £233-8 million. During the same period the 
number of Electricity Board showrooms increased by 150 
to 1,257; turnover rose from £15-9 million to £32-7 million 
and the number of employees from 5,403 to 12,327. 

Of the £126-5 million worth of electrical appliances and 
supplies sold in 1957, £50-9 million was accounted for by 
radio and electrical goods shops, £31-4 million by electricity 
showrooms, £3-7 million by hardware shops, and {21-2 
million by general and departmental stores. Over 60 per 
cent of the Electricity Boards’ sales were made on hire- 
purchase or other credit terms, compared with 42-7 per cent 
of the sales by radio and electrical goods shops. Co-opera- 
tive stores did 50-2 per cent of their electrical business on 
credit terms and departmental stores 28-7 per cent. During 
1957 electrical appliances worth £1-2 million were sold by 
credit traders calling at private houses. 
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THORN HOUSE 


Installation in 
London’s Latest 


“Electrical” Building 


Last Monday, the new building erected for Thorn 
Electrical Industries, Ltd., in Upper St. Martin’s Lane, 
London, was opened by Mr. Jules Thorn, chairman. It 
is a 185ft tower block for offices, about 125ft by soft in 
plan, and a two-storey showroom, 175ft by 23ft, joined 
at one end to the tower. There is a garage in the base- 
ment for 34 cars. In the office block there are twelve 
upper floors, each with an area of over 4,000 sq ft, 
supported 25ft above ground level on eighteen reinforced 
concrete pillars. The two lower floors of the tower block 
are unenclosed with the exception of a glass-walled 
entrance foyer, which is lit by cylindrical metal fittings. 
This open planning creates a paved and planted forecourt, 
and a roof garden is being constructed at the top of the 
tower block. 

A number of original and interesting ideas have been 
incorporated in this new building, one of the more novel 
being the rotunda in the showroom, designed to show 
products of the Ferguson Radio Corporation. This is 
a circular room, 16ft in diameter, in the centre of the 
showroom, in which is situated a 114ft diameter table 
rotated by a1 h.p. motor. Fourteen radio and television 
sets can be arranged around the perimeter of the room 
between the turntable and the wall, and the sales repre- 
sentative and the client will view the sets from chairs 
placed on the turntable. 

A theatre, seating 47, is provided on the ground floor. 
This will be used for demonstrations of lighting fittings, 
radio and television equipment and cookers, and also for 
showing slides. The side walls of the theatre consist of 
remotely controlled venetian blinds. One side of the 


Special cylindrical lighting fittings in the entrance foyer 
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Exterior view of Thorn House 


blinds is painted white and the other side is finished in 
matt black. Pushbuttons control the raising and lowering 
of the blinds and determine which side of the blinds faces 
inwards. It will normally be the black side when slides 
are being shown. A small room has been constructed 
under the auditorium of the theatre for demonstrations 
of stereophonic sound equipment and colour light 
comparisons. 

The lighting of the west staircase in the main tower 
block is another novel feature of the installation. The 
central well forms a soin by 6oin rectangular aperture 
which extends for the full height of the building and the 
whole staircase will be lit by a single 44in concentrated 
beam of 24,000 lumens provided by a 3 kW, 110 V 
tungsten lamp mounted in a fitting on the top floor. The 
«lamp is silvered over half its surface to emit light upwards 
on to a silvered glass parabolic-shaped reflector, 44in in 
diameter. By means of fibreglass ring reflectors fitted 
on the staircase, direct reflection from the beam is 
uniformly distributed on to the staircase and walls. 


Incoming Supply 

The main incoming supply is obtained from a 500 kVA, 
11,000/400-230 V Fuller transformer in the London 
Electricity Board’s substation in the basement. This 
transformer is controlled by a B.T.H. 150 MVA, 11 kV 
metalclad, oil-immersed switchgear unit and an 800 A 
high-speed air circuit-breaker on the l.v. side. A separate 
switching room contains all the consumers’ equipment. 
The main incoming fuses, supplied by W. Lucy & Co., 
are rated at 300 A and G.E.C. fuse switches above and 
below the busbar chamber are used to control various 
feeders to the tower block and an armoured cable to a 
separate switchroom in the basement of the showroom. 
Pyrotenax is used for the main risers from the switch- 
room to the distribution plant on the various floors in the 
















Two of the floors in the tower block before and after partitioning 
showing the Thorn integral lighting system 
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A 3 kW cencentrated beam tungsten 
lamp illuminates the staircase in the 
tower block 


office block. An additional set of risers has been included 
for emergency services. 


Tower Block 


The lighting fittings on all floors in the office block 
are accommodated on the new false-ceiling integral 
trunking system manufactured by Thorn’s and shown for 
the first time at the A.S.E.E. Exhibition last March. This 
system also has sufficient strength to carry the office 
partitions. It is based on a 4ft 2in module and various 
types of fluorescent fittings can be attached either longi- 
tudinally or transversely in continuous lines or individual 
units. A different range of lighting fittings has been 
installed in this system on each floor for demonstrations 
to interested clients. Both relay and individual switching 
of these fittings have been included. Telephone outlets 
in the office block are also based on a 4ft 2in module and 
are contained in “ Key Fibre ” underfloor ducts. 

Four 7ooft/min fully automatic Otis lifts have been 
installed, in addition to two staircases. Each lift is 
supplied by a Ward-Leonard set mounted in the lift room 
at the top of the building. When the lifts are not in use, 
the control system is arranged to “ home ” them to the 
ground floor. Twelve electroluminescent panels, each 
12in by 2in, in the foyer indicate the position of each lift. 

A 14,000 gal hot water storage tank supplies the forced 
water convection heating in the building. Heat is 
supplied by two small Spencer-Bonecourt-Clarkson oil- 
fired boilers. A separate heating and refrigeration 
system has been installed for heating and ventilating the 
showroom. 

The showroom floor incorporates a metal trunking 
system at 8in intervals which can be tapped at any point. 
The floor surface is finished in wood blocks which are 
carried over the trunking system in metal trays. The 
supply from the main switchroom in the basement of the 
tower block is transmitted through a man-sized duct to 
the control room in the showroom basement. 

The ground floor showroom contains the theatre and 
various topical displays. Half of the first floor will be 
used to display Ferguson equipment and contains the 
rotunda, while the other half will be occupied by products 
of the Atlas Lamp Division. This section will be divided 
into four: general fittings, false-ceiling equipment and 
fittings, general ceiling fittings, and street lighting. In 
the general ceiling fittings section, a recessed ceiling 
enables any particular fitting to be lowered into view by 
counterbalanced electrically operated lifts. This avoids 
the considerable confusion often experienced in many 
showrooms which are festooned with all shapes and sizes 
of fitting. 

The architects for the new building were Messrs. Basil 
Spence & Partners, and Bovis, Ltd., were the general 
contractors. Barlow & Young, Ltd., carried out the 
electrical installation under the supervision of Messrs. 
A. F. Myers & Partners, the electrical consultants. The 
architects for the showroom interior were John & Sylvia 
Reid whilst the electrical consultant was Mr. B. G. Lund 
of Maurice G. Bland & Partners. 
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Church Heating by Infra-Red Radiation 


By R. J. FRANCIS* 


The author shows that, for churches and similar buildings which are not in 
continuous use, an infra-red heating installation can provide more comfort, at a 
lower running cost, than systems relying on raising the temperature of the air 


Tre heating of churches and community halls has 
always presented problems, both practical and financial. 
The fabric of such buildings is always cold, and the intro- 
duction of even a high temperature is not enough to 
counter the effect of cold mean radiation from the inside 
surfaces. This is especially true of medieval churches, 
with their solid stone walls, which are often so thick that 
even in the height of summer the sun cannot warm the 
interior at all. In fact, the inside temperature of old 
churches and similar stone buildings is usually far lower 
than the outside temperature. . 

What is the most economical way of dealing with such 
conditions ? The ideal method would be to provide a 
constant background temperature of 50-55 deg F boosted, 
when the building is occupied for services or meetings, 
by infra-red radiation. But this would be an extravagant 
method unless the building were in constant use. A 
correctly planned infra-red system will provide more 
comfort, at a lower running cost, than any system which 
relies upon raising the temperature of the air, and is 
excellent in the case of churches, which are in use mainly 
at the week-end and at odd times during the week. 

To understand how infra-red radiation works, one has 
only to observe the effect of sunshine on the skin in, for 
example, Switzerland, where, although the temperature 
may be below freezing point, it is possible to sunbathe 
and to wear a swimsuit, thanks to the action of the sun’s 


This view of the interior of St. Lawrence’s Church, Guestling, shows 
how infra-red heating units can be mounted so as not to interfere 
with the architectural character of the building 





infra-red radiation. This radiation compensates for the 
reduction in body heat, and so comfortable warmth can 
be maintained. By creating similar conditions inside a 
building, a similar effect can be obtained. However, 
since the power available does not, of course, remotely 
approximate to that of the sun’s radiation, it is essential 
to observe certain points. 

The whole of the area concerned must, as far as 
possible, be completely irradiated. In the case of a 
church, the compact formation of the number of bodies 
which make up the total congregation tends to slow down 
the rate of the outward loss of body heat. 

Heating must be begun in sufficiently good time before 
the church is due to be occupied, in order that the 
induced heat can raise the contact temperature of pews 
and floor and generally offset the initial chilling effects 
of contact with these cold surfaces. 

The use of heaters of too high a wattage close to the 
head must be avoided, since they would cause too great 
a contrast between the temperatures of the upper and 
lower halves of the body. For the same reason, when 
people are to remain stationary for some time, as in 
church services, downward vertical radiation should be 
avoided. 


Loading and Choice of Wattage 


Experience has shown that in a well-insulated building 
of modern construction, a loading of 15 W/sq ft is suit- 
able, and in older buildings not less than 20 W/sq ft is 
usually necessary, but these figures only serve as a guide 
because no two buildings are alike, and conditions vary 
considerably in different parts of the country. 

The choice of wattage for the infra-red units con- 
cerned must be governed by the height of the suitable 
mounting positions. It is necessary to consider, too, 
how the heating installation can be harmonised with the 
architectural features of the building. This usually 
presents little difficulty in the case of modern churches, 
where one frequently works from the planning stage, and 
where the units can be suitably recessed in the fabricated 
structure. In older buildings, like medieval churches, 
the problem is less simple. Diocesan authorities are 
very loath to accept units of modern design, which are 
out of character with the building’s architecture, unless 
they can be blended in with existing features. The 
accompanying photograph of St. Lawrence’s Church, 
Guestling, near Hastings, shows how a happy compromise 
can be reached. Here “ Thermodare” three-micron 
infra-red units of 4 kW capacity are mounted at a height 
of 20ft above floor level, so that they are out of the 
normal line of vision and do not interfere with the archi- 
tectural character of the building. 

The necessity for correctly siting infra-red units cannot 


* Manager, Infra-Red Division, Thermodare (Great Britain). 
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be too strongly emphasised. It is interesting to note 
that at a recent meeting of the Technical Advisory Panel 
of the Central Council for the Care of Churches, which 
is the Central Council of Diocesan Advisory Committees 
of the Church of England, the following observations 
were made : — 

Increased concern is being felt at the indiscriminate 
planning of infra-red installations by the mounting of 
heaters on pillars and in other positions where they 
spoil the appearance of the building. 

The obvious advantages of the infra-red system were 
welcomed, note being taken of the extremely low 
capital outlay and running costs when comparing the 
amount of time during which the system was in actual 
operation with the amount of time during which the 
building was’ in use; but the meeting recommended to 
the Diocesan Advisory Committees that a faculty 
should be granted only in cases where the infra-red 
units could be sited in a way that did not detract from 
the architectural features of the building. 

Since the system relies upon radiation being com- 
pletely unobstructed, this ruling makes the planning of 
efficient church heating far from easy in a number of 
cases; but with the higher-wattage heaters which are now 
available, emitting radiation on a wavelength which 
allows higher loadings to be used above 2oft, the task 
of the planner has been simplified. This question of 
wavelength has an important bearing on the effective 
transmission of infra-red radiation—for, just as trans- 
missions on the v.h.f. radio waveband have obvious 
advantages over those from medium wavebands, so heat 
can be more efficiently beamed on some wavelengths than 
on others. The human body is most receptive to infra- 
red radiation on a wavelength of three microns or 30,000 
Angstrom units. Heat is applied to the nerve centres— 
where feelings of comfort or discomfort are most readily 
transmitted to the brain—at a point just below the skin 
surface. In order to achieve this wavelength, tempera- 
tures of the order of 1,000 deg C are required, and the 
resistance element used must not have an appreciable 
evaporation rate—both to ensure long life and to prevent 
deposit on the internal wall of the silica quartz tube, 
since this would seriously reduce the transparency of the 
tube to infra-red radiation at the desired frequency. 


This photograph of the Congregational Church, Dundonald Road, 

Wimbledon, was taken in complete darkness using an infra-red 

sensitive plate. The heat appears as light and as can be seen 
complete coverage is being achieved 
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Among the advantages of the silica quartz tube over 
the metal-sheathed element are that it allows the trans- 
mission of infra-red rays throughout at the desired 
frequency, and that it will not cool as rapidly as metal 
with air passing over the unit. These points will affect 
the final loading of an infra-red installation, both as 
regards the height of the unit for a given wattage, and 
as regards the number of units required. | 

From the foregoing it will be appreciated that infra- 
red radiation is an ideal method for heating churches, 
etc., which are mainly used at week-ends, being both 
economical to run and inexpensive to install. In the 
case of a church or similar building in constant daily use, 
it is preferable to maintain background temperature, with 
boost heat from infra-red units. This method is obviously 
more expensive, but it can still be an economical pro- 
position provided the background heat is supplied by 
thermal storage systems which have the advantage of 
consuming current at the off-peak rate. 





“ Teenetron ” Semiconductor Device 


AT a reception held in London by Hanworth Investments, 
Ltd., and Semi-Conductors S.A. (Geneva) a new semi- 
conductor device known as the “ Tecnetron” was demon- 
strated. The device was invented in the laboratories of 
the Centre Nationale d’Etudes des Télécommunications in 
France, and Dr. Stanislas Teszner, who invented the 
“Tecnetron ” in collaboration with the CNET, was present 
at the reception. 

Mr. J. Jacobson, of Semi-Conductors S.A., said that the 
“Tecnetron” was a field effect device of cylindrical shape 
having a centripetal instead of the laminary effect discovered 
by Lilienfeld and applied in Dr. Shockley’s device. Some 
of the advantages claimed were a higher rate of variation 
of the resistance and the capacity of the conducting channel 
with a signal voltage, and a manufacturing process, using 
a jet of electrolyte for shaping and electro-plating a rotating 
rod, reducing all the spurious parameters to the minimum 
and giving results which could be well reproduced. The 
device had regular characteristics and high working 
frequency. It was essentially a minute circular semiconduc- 
tor rod, at present of the germanium type, having a groove 
surrounded by a metal ring. The two ends of the rod had 
welded electrodes forming perfect contacts: and the metallic 
ring was set so that the metal to semiconductor contact was 
perrectly rectifying at that point. A voltage applied between 
the ring and one of the end electrodes caused a conductance 
variation practically synchronous with the applied voltage. 
Amplification of power and voltage was achieved simul- 
taneously. 

He went on to say that the fundamental difference 
between the device and the usual transistor was that the 
“Tecnetron” was a voltage amplifier like a thermionic 
valve while the transistor was a current amplifier. The two 
terminal electrodes of the “ Tecnetron” represented respec- 
tively anode and cathode, while the ring electrode 
functioned like a constriction funnel. The basic working 
circuits using the “Tecnetron” as an amplifier and 
oscillator were similar to those for thermionic valves. 

A colour film showed the manufacture of the device, 
including the production of a monocrystal of germanium 
and the making of cylindrical germanium rods 2 mm in 
length and o-5 mm in diameter from a germanium plate 
by ultrasonic cut-off methods. 

The exhibits displayed showed the constructional. details 
and static characteristics of the device. An emitter and 
receiver and two voltage amplifiers embodying “ Tecne- 
trons” were shown working and two new models were 
introduced, a coaxial model for operation in high frequency 
concentric lines and a model for double power distribution. 

Hanworth Investments, Ltd., a subsidiary of the General 
Issue & Investment Co., Ltd., has been appointed sole agent 
for Great Britain, the British Commonwealth and the 
Republic of Indonesia for this device. 
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British Association at York 


PROCEEDINGS OF ELECTRICAL INTEREST 


The annual meeting of the British Association for the Advancement of Science 
took place in York from 2nd to 9th September. Obviously, not all of the papers 
presented were of interest to our readers but those which have a bearing 
on electrical engineering are being summarised in this and next weeks’ issues 


Tie inaugural meeting of the British Association for 
the Advancement of Science took place in the Rialto 
Cinema, Fishergate, York, on the evening of 2nd 
September. At this meeting the president, Sir James 
Gray, delivered his address, the theme of which was 
“ The Proper Study of Mankind is Man.” 

At a General Committee meeting on the same day, Sir 
George Thomson, Sc.D., F.R.S., Master of Corpus Christi 
College, Cambridge, was elected president of the Associa- 
tion for 1960. It was announced that the next annual 
meeting would be held at Cardiff from 31st August to 
7th September, 1960; subsequent meetings are likely to 
be at Norwich and Manchester. 

On the following morning Professor L. F. Bates 
delivered his address as president of the Mathematics and 
Physics Section. He referred to the value of a knowledge 
of the possible magnetic structure of a ferromagnetic 
body, particularly a single crystal. In the fifty-years-old 
domain concept each body was considered to be made up 
of a large number of small domains or regions, each 
magnetised along one of a number of “ easy directions 
of magnetisation.” There were two such directions for 
cobalt and six for iron. The simplest specimen consisted 
of blocks of magnetised material separated by boundaries, 
the blocks on either side of a boundary usually being 
magnetised in anti-parallel, or perpendicularly, ensuring 
no surface distribution of magnetism over a domain wall. 

Some of the more outstanding results of the powder 
technique were then considered. After preparation 
of the surface by mechanical abrasion and electrolytic 
polishing and examination optically or by X-rays to 
ascertain if the required crystal plane had been obtained, 
liquid containing finely divided colloidal magnetite was 
placed on it, the colloid collecting above the domain walls 
enabling the pattern to be viewed and photographed. 
The specimen might be placed in a magnetic field parallel 
or perpendicular to its surface and observations could be 
made of the wall motions considered responsible for 
changes in the bulk magnetisation of the specimen in 
weak fields. 

With a strip of silicon iron crystal the domain walls 
on the upper surface of the specimen formed a series of 
straight lines perpendicular to the magnetisation axis. 
Their distance apart should be a function of the magnetic 
field and the energy stored in the magnetised portions 
and the domain walls. This was found to be substantially 
correct, although certain discrepancies in the expected 
wall spacing existed by reason of the complexity of the 
pattern on the strip edge face, showing that the magnetic 
behaviour, e.g. hysteresis curve, of a specimen might be 
affected by unsuspected phenomena at the sides. 

After dealing briefly with some refinements of this 
technique, Professor Bates spoke of the domain pattern 
changes that occurred in a specimen under tension, and 
of studies to explain the action of a magnetic field applied 


during the heat treatment of materials to produce per- 
manent magnet properties. With the powder technique, 
however, rapid domain configuration changes could not 
be followed and a method based on the reflection or trans- 
mission of polarised light must be employed. The method 
perfected by Lee, Callaby and Lynch might be used over 
a range of temperatures to study rapidly moving boun- 
daries on unpolished surfaces without the boundary 
having to be narrow, an important consideration with 
materials of low magnetic anisotropy where the boun- 
daries were so wide that the stray field above them was 
unable to attract colloid. 

The use of the electron microscope or beam technique 
had so far fallen into two categories, that in which a 
narrow beam of electrons passed near the edge of a 
ferromagnetic crystal and was focused on a photographic 
plate, the stray fields due to the domain structure modify- 
ing the pattern; and that in which the primary beam in a 
conventional electron microscope was limited and the 
deflections produced at the edge of a ferromagnetic crystal 
recorded on a photographic plate. Neither method gave 
an image of the domains proper, though attempts had 
been made by Spirack and others in Moscow to obtain 
direct photographs. The magnetic inhomogeneities in a 
surface were assumed to form magnetic “ microlenses,” 
and electric “ microlenses ” also if the surface was a con- 
ductor. The secondary electrons, released by the impact 
of a primary beam, spiralled about the magnetic lines of 
force of the surface fields, giving a degree of contrast 
when focused on a photographic plate to give an image 
of the domain structure. 


Ferrimagnetic Materials 


In the afternoon a paper was presented to the Mathe- 
matics and Physics Section by Mr. A. C. Lynch which 
reviewed many of the new magnetic materials produced 
since 1945, describing their more important physical 
properties. Most of these were chemical compounds of 
iron oxide with other oxides, loosely termed “ ferrites.” 
They were important to theoretical studies since the 
interactions which caused observable magnetism were 
more complicated in these materials than in the well- 
known magnetic metals, and they were important in 
practical application since they could be magnetised 
and demagnetised rapidly. Four main groups of these 
materials were now known, belonging to different families 
of crystal structures. A common feature was the 
opposition of groups of atomic magnets, the observable 
magnetism being approximately the difference between 
that of separate groups, a condition known as “ ferri- 
magnetism.” Materials of this type tended to have 
smaller saturation magnetisation than metals, and a lower 
Curie temperature—that above which thermal agitation 
destroyed magnetism. 

If a non-magnetic atom was substituted for a magnetic 
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atom in the less powerful of the two groups, the satura- 
tion magnetisation of the material was increased, not 
decreased. This was done in commercially-available 
materials; two being widely used were nickel-zinc ferrite 
and manganese-zinc ferrite, even though zinc ferrite was 
itself non-magnetic. An important material from a 
different crystal system was barium ferrite, a permanent 
magnet having properties differing from those of metallic 
magnets. Another crystal system included yttrium-iron- 
garnet, seemingly useful in amplifiers operating on such 
micro-wave frequencies as 10,000 Mc/s. 

The study of antiferromagnetism with neutron beams 
was considered by Dr. G. E. Bacon (A.E.R.E., Harwell) 
in the second part of the lecture. The property of ferro- 
magnetism possessed by iron was only one aspect of a 
wide field of magnetic properties. The particular internal 
magnetic arrangement of a class of materials exhibiting 
magnetic properties — antiferromagnets — could be 
demonstrated. One direct method was the examination 
of the way these materials affected a beam of neutrons, 
which could be regarded as a penetrating stream of 
microscopic magnets. deflected according to the magnetic 
arrangement of the material. Secondary diffracted beams 
were emitted in directions related to the magnetic 
structure. 


How Much Science ? 


It was frequently said that this country was suffering 
from a shortage of scientists and technologists, and of 
the means for conducting research and development, and 
in his address as the president of the economics section 
on Friday, 4th September, Professor J. Jewkes examined 
the reasons for this statement. It had become fashion- 
able to speak of “ science and technology ” in the singular, 
but the two had comparatively little in common. One of 
the odd results of this practice was the use of some 
brilliant Russian engineering in putting an artificial 
satellite into orbit as proof that more money should be 
spent on science in this country. If more people were 
trained as scientists or technologists, there would be 
fewer of the ablest section of the community trained in 
other pursuits, unless standards were lowered, and it must 
be decided whether the community would gain by having 
scientists trained at the expense of non-scientists. 

The number of scientists leaving our universities was 
increasing, in 1956-57 more than double those in 1938-39, 
and the inquiry undertaken by the Ministry of Labour 
in 1956 into the demand for scientists indicated that 
production was at a rate commensurate with the antici- 
pated demand. Thus, there was no shortage in the 
market condition sense, which would arise if educational, 
research and industrial organisations could not obtain 
sufficient scientists at prevailing salaries, and this was 
borne out by the absence of an increase in scientists’ 
salaries disproportionate to that in salaries of other 
professional men. 

In considering whether there was an unsatisfied social! 
need for more scientists, Professor Jewkes referred to the 
four reasons usually given why the community should 
have more science: science should be taught more as a 
part of a good general education, man’s knowledge of 
the nature of the physical universe should be extended, 
even if no material advantage was gained, it was needed 
to strengthen our national defences, and it was a necessity 
for improving economic standards. These needs might 
be in conflict—more science teachers might mean fewer 
scientists working in industrial laboratories, or more radio 
telescopes to extend our knowledge of the cosmos might 
mean fewer television sets. 

After outlining the statistical difficulties in obtaining 
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international comparisons for the resources devoted to 
science and technology, Professor Jewkes considered the 
correlation between the number of scientists and tech- 
nologists employed and industrial output, regarding a 
directly proportionate increase as pessimistic since the 
output per head of scientists and technologists will 
improve. In measuring the net gain arising from research 
and development, an important consideration, the dangers 
caused by generalising must be considered. In relation 
to their size, the United States and Great Britain had 
probably spent most on research and development, but 
had not been the leaders in economic growth, while such 
countries as Germany and Japan had shown the biggest 
increases in industrial production per head without 
distinguishing themselves in scientific and technical 
expenditures. 

In conclusion, Professor Jewkes felt that there was a 
tendency to exaggerate the admitted contribution made 
by technology and science—in that order—to raising 
living standards, and that the potential material benefits 
of recent scientific discoveries, particularly nuclear power, 
were being overstressed. If a shortage of scientists 
existed, those available must be employed to the best 
effect, and in encouraging young people to train as 
scientists care must be taken that a demand today did 
not develop into a surplus in the future. Finally, he 
considered that recent arguments in favour of science 
might eventually be fatal to its autonomy. It had been 
suggested that scientific investigation directly or indirectly 
had a materially useful end. The public, investing 
through its Government, would expect such a return, with 
scientists devoting themselves to investigating most 
promising gains, and ultimately expecting scientists to 
accept public control. The ultimate purpose of science 
was not to cater for the lower claims of material progress, 
but to satisfy the needs of knowledge for its own sake. 


Railway Electrification 


In a paper presented to the engineering section, Mr. 
S. B. Warder, chief electrical engineer, British Railways, 
outlined the electrification proposed under the current 
railway modernisation plan. 

Although diesel traction could be brought into use more 
readily, he said, electric locomotives and rolling stock 
were cheaper to construct and maintain, and the basic 
power cost was lower. Under certain operating con- 
ditions the supply authorities’ maximum demand charges 
might offset electric power’s intrinsic cheapness. Against 
the capital saving arising from using electric motive power 
must be set the cost of the necessary fixed equipment, 
and electrification was generally considered justifiable if 
the line capacity exceeded 4 million trailing ton-miles per 
track mile per annum. 

The use of multiple unit trains was ideal for suburban 
working. In modern design the electrical equipment was 
mounted below floor level, leaving the whole floor area, 
except a small driver’s enclosure, clear for revenue earn- 
ing. For freight traffic and inter-running with non-elec- 
trified sections, locomotives were needed. The first 
locomotives under construction were of the Bo-Bo wheel 
arrangement and weighed 80 tons. These 3,000 h.p. 
units, having a 100 per cent short-term overload capacity 
and incorporating some of the largest traction motors yet 
designed, were capable in passenger and freight versions 
of 100 and 80 m.p.h. respectively. Speed control was 
by voltage variation using 40-step transformer tap- 
changing gear. Locomotives had been ordered to a 
standard design from four manufacturers; they differed in 
detailed arrangement of transformers, rectifiers and 
auxiliaries to enable comparative tests to be carried out. 
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Bogie and power transmission design also varied. Nose- 
and axle-suspended motors were not universally con- 
sidered satisfactory, and with larger motors the drive was 
taken by a shaft, fixed relative to the motor, through a 
universal joint or resilient connection. The electrical 
equipment for the multiple-unit stock set was being 
supplied by four firms. Since multiple-unit stock had a 
constant load, automatic acceleration control was incor- 
porated, but due to varying train weights and duty the 
driver had to refer to an ammeter indicating motor current. 

There were three basic forms of overhead equipment 
construction: contact wire suspended from a single 
catenary; “ stitch” construction employing a third wire 
for a distance either side of the supports; and compound 
catenary where the contact wire was supported from a 
second wire carried by the main catenary. The 0-166 
sq in section cadmium copper contact wire was offset 
from the track centre line some 6in alternately at each 
support structure, so that it swept across the pantograph 
contact strip and avoided the formation of grooves. The 
overhead line was divided into sections 1} miles in 
length, secured at the mid-point, and had balance weights 
at the ends to prevent sagging due to ambient temperature 
and length variations. 

Substations consisted of two single-phase transformers 
connected to one phase of the 132 kV CE.G.B. grid, the 
traction load unbalance not being considered of serious 
magnitude. Between supply points the traction circuit 
was discontinuous to prevent paralleling the grid. Inter- 
ference with other circuits, e.g. telecommunications, 
caused by voltage or current variation in the conductor 
could be eliminated by using booster transformers and a 
return wire at contact wire height. Aluminium sheathed 
cables could be used for the railways’ own circuits near 
the conductor. 

After referring to the use of 6-25 kV at sections where 
the r1in clearance required for 25 kV was difficult to 
obtain, and describing the overhead line erection sequence, 
Mr. Warder said that although presenting problems, the 
25 kV system selected lent itself most readily to the 
application of new developments in electrical technology. 
A traction system capable of deriving its energy from 
nuclear power stations must have a considerable part to 
play in the future. 

In the ensuing discussion, reference was made to the 
work being undertaken in insulating the underside of 
tunnels and bridges to permit 25 kV lines to operate with 
the 4in clearance at present associated with 6-25 kV, and 
to the use by British Railways of graphite current 
collectors on the pantographs at this voltage for the first 
time. 


Importance of Transport 


The need for urgency in planning, decision and 
execution in the field of transport, and for training 
engineer-scientists required for effective action, was 
emphasised by Sir Ewart Smith in his presidential address 
to the Engineering Section. In the mid-nineteenth 
century this country enjoyed the most efficient and 
extensive transport system in the world, largely created 
by engineers who not only invented, designed and con- 
structed in the technical sense, but played a large part in 
its administration. Our road and rail systems had not 
kept pace with the general advance during the last 30 
years, due in part to the increasing tendency for profes- 
sional engineers in this field to be concerned solely with 
technical aspects. Because of this there had been a loss 
of the vision and courage shown by the pioneer engineers, 
and by those in such newer, rapidly developing industries 
as atomic energy, aviation, electronics and the electrical 
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industry generally where the scientific engineer designed 
and managed. 

Transport accounted for more than 25 per cent of the 
national effort, and there was a need for greater boldness 
in planning and expenditure. The railways were suffer- 
ing from a past lack of capital expenditure and technical 
recruitment. From 1900 to 1955 true capital outlays 
were very small, and as late as 1956 only 0-23 per cent 
of the British Transport Commission’s employees were 
qualified scientists or engineers, while the comparative 
proportions in the Coal Board were o-7 per cent, the 
Central Electricity Authority 2-9 per cent and the Atomic 
Energy Authority 10-9 per cent. 


Scientific Films 


During the meeting 40 films from eleven countries 
were shown at a continuous scientific film programme, 
presenting various aspects of science and technology, 
ranging from radio-astronomy, the influence of the iono- 
sphere on radio-telecommunication, X-rays, radio-isotopes 
and electronic computers, to gears, internal combustion 
engines, glass and a number covering biological, zoo- 
logical and geological subjects. The occasion was the 
world premiére for two films, “Land Reclamation ” 
produced by the Shell Mex & B.P. Co., Ltd., and 
“ Distillation,” an I.C.I. film. 

A panel of scientists and film producers from the British 
Transport Commission discussed some of the problems 
encountered in using film for transport research. The 
film illustrations used included excerpts from productions 
designed to present the results of research to a wide 
public, and examples of research material, some intended 
for individual frame examination. Among the subjects 
covered were the ability of both steel and reinforced 
pre-cast concrete overhead conductor supports to with- 
stand direct and glancing blows from derailed vehicles, 
wheel movement in relation to the track, current pick-up 
shoe behaviour on third-rail systems, and the use of 
electrically powered ballast tampers. 


Papers by Young Engineers 

A number of papers by young engineers were presented 
to the Engineering Section. Xenon poisoning studies in 
a nuclear reactor using an analogue computer, were dealt 
with by Dr. B. Wilson. Xenon-135, present to some 
extent in all reactors, is able to absorb thermal neutrons, 
reducing the number available to maintain a chain 
reaction. An investigation, based on equations relating 
Xenon-135 concentration to control rod movement, 
showed that the concentration increased by six times 
10-4 hours after reactor shut-down, and unless adequate 
fuel was contained in the reactor the period of inoperation 
must be limited. 

A paper by Dr. A. G. Raper discussed experiments to 
determine the local heat transfer coefficients of finned 
tubes used in heat exchangers for gas-cooled graphite 
moderated reactors. The determination was based on 
an analogy between heat transfer and mass transfer. 
Benzoic acid and cinnamic acid tubes were placed in a 
water tunnel and weight and dimension changes observed. 
The results showed that more surface area on the leading 
faces of tubes arranged in a cross-flow with a staggered 
pitch would be advantageous. 

The operation of a relay servo-mechanism with different 
forms of damping was discussed, using phase-plane 
diagrams, in a paper by Mr. M. T. G. Hughes, with 
particular reference to a system employing non-linear 
damping to optimise the transient response. Results for 
an optimised instrument system were compared with 
those obtained with other forms of damping. 
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Extensions to Ferranti Laboratory 


Last week a new £150,000 extension 
to the laboratories of Ferranti, Ltd., at 
Crewe Toll, Edinburgh, was opened 
by Mr. Aubrey Jones, the Minister of 
Supply. This will be used for the 
production of a new series of high 
precision gyroscopes and accelero- 
meters for inertial navigation systems 
used in aircraft, missiles and other 
vehicles. This is not a new venture 
for the company as production of these 
instruments has been going on in the 
existing factory for about 18 months. 
However, the new extension will pro- 
vide a completely integrated develop- 
ment and manufacturing unit. It is 
entirely functional in appearance and 
provides an additional floor area of 
over 17,000 sq ft. To ensure that no 
dust, moisture, etc., can enter the 
instruments during manufacture and 
assembly, the building is air-condi- 
tioned and equipped with air locks. 


World Electrical Exports 


Figures published in the Board of 
Trade Fournal of 4th September show 
the shares of the leading supplying 
countries of world electrical exports for 
the past seven years. From these it is 
seen that while the United Kingdom 
exported electrical machinery, 
apparatus and appliances to the value 
of $505 million in 1952 and $626 million 
in 1958 her actual proportion of the 
business declined from 27-5 to 21-3 per 
cent. Over the same period the share 
of the United States fell from 29-2 to 
248 per cent. Other suppliers and 
their shares in 1958 were:—Western 
Germany, 22-8 per cent; Belgium- 
Luxembourg, 3-9 per cent; France, 6-8 
per cent; Italy and Trieste, 2-1 per 
cent; the Netherlands, 7-7 per cent; 
Sweden, 2-9 per cent; Switzerland, 3-1 
per cent; Canada 1-2 per cent and 
Japan 3-4 per cent. 


Mobile Electronic Exhibition 


An exhibition unit containing a 
comprehensive display of industrial 
electronic control equipment, manu- 





Overhead equipment 
for the Colchester/ 
Clacton a.c. electrifi- 
cation scheme. A 
description of this 
scheme appeared in 
our issue of 24th 
April. Neutral sections 
occur where the over- 
head line system is 
reconnected to dif- 
ferent phases of the 
supply network and 
also at points where 
it is necessary to 
reduce the voltage 
from 25 to 6*25 kV 








factured by the Lancashire Dynamo 
Electronic Products, Ltd. is now 
touring the country. It consists of the 
towing vehicle, which provides office 
accommodation and emergency living 
quarters, and the actual exhibition 
caravan. The latter is 22ft long by 
7ft 6in wide and is designed to take a 
variety of forms of exhibit arrange- 
ments. The towing vehicle houses a 
10 kW generator for lighting, air 
conditioning and operating the various 
demonstration items, but provision is 
also made for connection to the normal 
mains supply. 


G.E.C. Progress Film 

A film, the first to be made for the 
General Electric Co., Ltd., was shown 
to shareholders at the company’s 
annual general meeting in London last 
week. Entitled “In the News,” the 
film is concerned with developments 
during the past financial year and 
in its sixteen minutes’ running time it 
gives an extremely good idea of the 
scope of the company’s work. 

The subjects in the film are widely 
varied, ranging from printing control 
equipment to the launching of a 
“ Seaslug” guided 
missile; galley 
equipment in a 
Comet airliner; the 
lighting of football 
pitches; diesel- 
electric trains; coal 
cleaning plant and 
turbo - generator 
construction. 
Finally, there are 
scenes showing the 


Interior view of the 
Lancashire Dynamo 
Electronic Products 
mobile exhibition unit 














progress on the site of the Hunterston 
nuclear power station. 

Although the main use of the film 
will probably be in the G.E.C.’s own 
factories, the company also hopes to 
get world-wide distribution for it and 
is arranging for its inclusion in the 
C.O.I. film library. The film, which 
is in black and white, was made by 
the Film Producers’ Guild and pro- 
duced by Cecil Musk. 


Overseas Students Entertained 


Eighty engineering students from 
sixteen overseas countries were enter- 
tained at a reception in Marconi House 
by the English Electric Co., Ltd., on 
1st September to mark the end of a 
summer vacation course spent with 
British firms. The students, who had 
come on exchange visits organised by 
the International Association for the 
Exchange of Students for Technical 
Experience (I.A.E.S.T.E.), were wel- 
comed by Mr. E. R. L. Lewis, con- 
troller of education of the English 
Electric group of companies, and Mr. 
R. P. Tabb, the company’s assistant 
director of engineering, spoke on 
current developments in the industry. 


Computers for B.T.H. 


The first two production models of 
the Solartron Electronic Group’s new 
“Space 30” analogue computer have 
been ordered by the British Thomson- 
Houston Co., Ltd. They will be used 
in the analysis of complex control 
problems encountered in the applica- 
tion of B.T.H. electric motors and 
controls to a wide range of industrial 
requirements, including pit-head wind- 
ing machinery, printing presses, and 
textile and paper manufacturing. 


Diverse Uses of Plastics 

The Distillers Plastics Group, 
Devonshire House, Piccadilly, London, 
W.1, has issued a_ well-illustrated 
booklet describing some of the widely- 
varying uses of plastics, including some 
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electrical applications. The “plastics” 
members of the group are British 
Geon, Ltd., British Resin Products, 
Ltd., and Distrene, Ltd. 


Lead Bricks for Atomic Shielding 


A new lead brick for use in shielding 
against gamma, beta and alpha rays 
has been produced by a special 
“pressure moulding” technique by 
British Lead Mills, Ltd., a member of 
the Firth Cleveland Group. The 
bricks are produced in 2in and 4in 
thicknesses in the form of standard, 
corner, top and bottom bricks and also 
half or even quarter bricks which can 
be built up into a complete surround 
by virtue of their interlocking nature. 
The company has a two-year con- 
tract with the U.K. Atomic Energy 
Authority for these bricks. 


Public Lighting Engineers’ 

Conference 

The annual conference and exhibi- 
tion of the Association of Public Light- 
ing Engineers opens on Tuesday next 
in the Music Hall, Aberdeen, and will 
continue until Friday. An illustrated 
review of the equipment being dis- 
played will appear in our next issue. 


Equipment for Indian Lighthouse 


Recently we visited the Crawley 
Works of Stone Chance, Ltd., to see 
equipment for the Dwarka lighthouse 
which is nearing completion for the 
Government of India. This light- 
house, in the mouth of the Gulf of 


Kutch about 350 miles north of 
Bombay, will be one of the most 
powerful in Asia. A third order 


(500 mm focus) optic or lens ray 
rotated by a clockwork mechanism is 
mounted on a mercury float pedestal 
and housed together with the control 
cubicle within a lantern roft 6in in 
diameter. The lighthouse has a 
3-5 kW 100 V lamp which is mounted 


Optical apparatus which Stone Chance, 
Ltd., is supplying to the Government of 
India for the Dwarka lighthouse 





Before taking up his 
new appointment in 
Australia as_ British 
High Commissioner, Sir 
William Oliver has.been 
visiting industrial cen- 
tres in Britain, including 
the Stafford Works of 
the English Electric Co., 
Ltd. With Sir William 
(left) in the photograph 
are Mr. R. J. Sanders 
(commercial manager, 
Stafford); Mr. H. G. 
Nelson (managing dir- 
ector, English Electric 
Co.); Dr. T. E. Calver- 
ley (chief development 
engineer, Stafford) ; Mr. 
L. H. Short (director 
of overseas operations) 


with a similar standby lamp on an 
automatic lamp exchanger which 
brings the standby lamp into focus 
automatically should the first lamp fail. 
The rotating mechanism is weight 
operated and the clock is automatically 
rewound every four hours by an elec- 
tric motor within the clock. The 
lighthouse normally receives its power 
from the local a.c. mains and a regula- 
tor is provided to maintain the voltage 
to the equipment at 220 V +2} per 
cent with a mains voltage of 220 V 
+15 per cent. The optic rotates at 
3 r.p.m. to transmit a double flash 
every 20 seconds. The apparent 
intensity of the beam is §-1 million 
candelas which will give a range of 45 
nautical miles in clear weather. 

The control cubicle accommodates 
all relays and fuses necessary for the 
electrical rewind and for the operation 
of the main illuminant. Duplicate 
transformers are provided to step down 
the 220 V mains or standby supply 
to 100 V for the optic lamp supply. 
Lamp or clock rotation failure is 
registered automatically and an alarm 
bell is sounded. All wiring is in 
tropical p.v.c. cable. The standby 
generating set consists of a 6-cylinder, 
cold-starting vertical diesel engine 
capable of developing a B.S. 12-hour 
rating of 30 b.h.p. or 1,000 r.p.m. The 
value of the equipment being supplied 
by Stone Chance is about £22,200 and 
after it has been inspected by Indian 
Government officials it will be 
stripped, packed and shipped to 
Bombay. 


Radio Telescope for Australia 


The 21oft radio telescope which is 
to be erected for the Commonwealth 
Scientific and Industrial Research 
Organisation at Parkes, New South 
Wales, Australia, will be controlled by 
a servo system developed by the 
Electronic Apparatus Division of 
Associated Electrical Industries, Ltd. 
The moving portions of this radio tele- 
scope, which is only slightly smaller 
than the one at Jodrell Bank in 
Cheshire, will weigh about 800 tons 
but will be controlled much more 
accurately. 

In addition to the servo control, 
A.E.I. will supply all of the electrical 
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equipment associated with the tele- 
scope, with the exception of that for 
the master equatorial unit, its error 
detector and the telescope control desk, 
which are being supplied by the Berlin 
firm of Askania-Werke A.G. A.E.I. is 
also supplying a “Clearcall” audio 
frequency intercommunication system 
between the master station at the 
control desk and eleven out-stations, 
ten of which are on the telescope itself. 

The main contractor for the tele- 
scope is Maschinenfabrik Augsburg- 
Niirnberg, who will manufacture the 
structure, and the consulting engineers 
are Messrs. Freeman, Fox & Partners, 
of London. 


Cologne Fair 

Specially selected items for the 
export market are being shown by 
L, G. Hawkins & Co., Ltd., at the 
International Household Goods and 
Hardware Fair which is being held this 
week-end at Cologne. 


Re-equipment of Bradford Factory 

The work of motorising the Brad- 
ford factory of the United States 
Metallic Packing Co., Ltd., formed in 
1890 to take over the U.K. business 
of an American concern of that name, 
has now been completed. The 
machinery was originally driven 
through line shafting and belts from 
a steam engine, with electrical services 
supplied from two belt-driven d.c. 
generators. The motorisation scheme 
was started in 1955 when cables were 
run from a 1,000 A oil circuit-breaker 
to four main distribution points. 
Nearly 150 motors ranging from } h.p. 
to 40 h.p. of both squirrel cage and 
slip-ring types are now in use, totalling 
some 900 h.p. All the motors and 
cables used in this scheme are of 
Crompton Parkinson manufacture. 
The electrical contractors were Inman 
Joist & Co., Ltd., of Bradford. 


Nuclear Exhibition 

Elliott Nucleonics, Ltd., is holding 
an exhibition in London of its new 
range of nuclear instruments and 
control equipment on 28th, 29th and 
30th September at the Connaught 
Rooms, Great Queen Street, Holborn. 
Invitations are obtainable from Elliott 
Nucleonics, Ltd., Century Works, 
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Electric drive, supplied by the A.E.1. Heavy Plant Division, for the new 4-stand tandem cold 
rolling mill at the Abbey Works of the Steel Company of Wales 


Lewisham, London, S.E.13 (telephone: 
Tideway 3232). The nuclear power 
station simulator for Berkeley will 
be shown for the first time in public. 
The exhibition will also include the 
range of health monitoring equipment 
and transistorised reactor and plant 
control instruments developed by the 
company. 


Guide to Prospective Exporters 


The latest publication by the Gauge 
and Tool Makers’ Association is a 
booklet entitled “A Simple Guide to 
Prospective Exporters,” which has 
been produced with the particular 
object of assisting firms wishing to 
enter the field of overseas trading for 
the first time. The subjects dealt with 
include representation in foreign 
markets, how to appoint an agent, 
methods of exporting, and methods of 
payment. Copies are available at 3s 6d 
each, post-free, on application to the 
Association at Standbrook House, Old 
Bond Street, London, W.1. 


Radar Simulation System 
for Norwegian Navy 


The Royal Norwegian Navy has 
placed an order with Solartron Radar 
Simulators, Ltd., for a new six-target 
radar simulation system. 

Mining Machinery Exhibition 

In our issue of 21st August we 
described some of the electrical equip- 
ment which was on view at the Mining 
Machinery Exhibition and on pp. 88 
and 89 we referred to trans-switch 
units made by two different companies. 
It has been pointed out to us by the 
Patent Department of the Associated 
Electrical Industries, Ltd., that the 
term “Transwitch” is a registered 
trade mark of the Metropolitan- 
Vickers Electrical Co., Ltd. 


Rolling Mill Plant 


The new 4-stand tandem cold strip 
mill recently commissioned at the 
Abbey Works of the Steel Company of 
Wales has the largest electrical power 
unit of any cold rolling mill in 


Britain. The electrical drive, supplied 
by Associated Electrical Industries, 
Heavy Plant Division, includes motors 
totalling 19,750 h.p., which drive the 
four stands and the reel. These 
motors are fed by two synchronous 
motor-generator sets in each of which 
the driving motor is rated at 11,600 
h.p. There is no separate motor- 
room, all the main machines being 
totally enclosed and mounted in the 
mill area. Control and excitation of 
the machines are mainly static, using 
A.ELI. “ Magnestats ” (magnetic 
amplifiers). 


Ward Group Book 


A fully illustrated 69-page book has 
recently been published giving details 
of the products and services of the 
Ward group of companies. The group, 
which comprises Thos. W. Ward, Ltd., 
and some 33 subsidiary companies and 
seven associated companies, covers a 
wide field of engineering. A map is 
included showing the positions of the 
company’s offices, works and other 
installations in 45 centres in the 
United Kingdom. 


Transmitters for Scottish T.V. 


The Independent Television 
Authority has ordered Marconi vision 
and sound transmitters for the pro- 
posed two new Scottish I.T.A. trans- 
mitting stations, for the Aberdeen and 
Inverness areas. They are of the 
same type as those installed in I.T.A. 
stations at Chillerton Down, Isle of 
Wight (Southern Television), and 
Burnhope (North-East). 


Ventilation in the Paper Industry 


A booklet recently published by the 
Sturtevant Engineering Co., Ltd., 
gives details of air movement equip- 
ment used in the paper-making 
industry. Illustrated with both photo- 
graphs and drawings, the book covers 
such subjects as the specialised equip- 
ment for the individual paper-making 
machines, drying and vapour absorp- 
tion plant, calender cooling and con- 
trolled paper conditioning, in addition 
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to other techniques applicable to paper 
manufacture, including boiler draught 
fans, grit and dust collection, and 
pneumatic conveying. Copies may be 
obtained from the company at 
Southern House, Cannon Street, 
London, E.C.4. 


New N.A.L.G.O. Headquarters 


The National and Local Govern- 
ment Officers’ Association is soon to 
move to new headquarters. The 
Association is leasing an entire wing 
of the new London premises of F. W. 
Woolworth & Co., in Marylebone 
Road, London, N.W., just outside 
Marylebone station. 


50 MeV Accelerator 


The 50 MeV proton linear accelera- 
tor at the Rutherford High Energy 
Laboratory, Harwell, recently went 
into operation. The accelerator was 
designed and constructed for the 
United Kingdom Atomic Energy 
Authority by the Metropolitan-Vickers 
Electrical Co., Ltd., in collaboration 
with the Atomic Energy Research 
Establishment. 


New G.E.C. Irish Head Office 


The new premises of the General 
Electric Co. of Ireland, Ltd., at 
Adelaide Road, Dublin, were officially 
opened on 7th September by Mr. Sean 
F. Lemass, T.D., Prime Minister of 
the Republic of Ireland. The new 
building, a two-storey steel-framed 
brick structure, has a site area of 34,000 
sq ft and includes offices, showrooms, a 
demonstration theatre and stores. The 
stores, with a total area of 14,000 sq ft, 
are all on one level and have despatch 
bays for vehicles. The showrooms 
have large display windows with draw 
drapes. One showroom, partly by 


A portable industrial Marconi X-ray unit 
examining jet engine cable harnesses at 
the Newcastle, Staffs., works of Rist’s 
Wires & Cables, Ltd. The 90 kVp 
equipment is also used for checking large 
wiring assemblies for electronic equipment 

and the concentricity of coaxial cables 
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way of demonstration, is fitted with 
a “Lumenated” ceiling. Heating 
throughout the building is by “ Night- 
stor” heaters supplemented where 
necessary by overhead radiant heaters, 
all manufactured by the G.E.C.’s works 
at Dunleer, Co. Louth. The build- 
ing was designed by G-E.C. construc- 
tional engineers at Wembley and the 
main contractors were M. J. Davis & 
Co., Ltd., Ballsbridge, Dublin. 


European Trade 


A three-day course on the theme of 
“The Six and the Seven” is being 
jointly organised by Britain in Europe, 
Ltd., and the Federal Trust for Educa- 
tion and Research at the St. Ermin’s 
Hotel, London, S.W.1, from 28th to 
30th October. 


Screw Thread Standards 


W. H. A. Robertson & Co., Ltd., 
Lynton Works, Bedford, has published 
“The Robertson Guide to World 
Screw Thread Standards,” in which it 
has collated the screw thread stan- 
dards of the world, giving them a 
common denominator of comparison. 
Over 2,000 standards are listed from 
the thirty-three countries which have 
published their own national standards 
for screw threads and in addition 108 
screw thread forms are _ illustrated 
together with self-tapping screws. The 
Guide is obtainable from the company, 
price 10s per copy. 


British Equipment for 
Lufthansa 


An order by Lufthansa (German 
Airlines) for specially designed air- 
circulation ovens for use in their 
Boeing 707 aircraft brings to 100 the 
number of airlines and air transport 
organisations now using aircraft elec- 
trical equipment made by the General 
Electric Co., Ltd. Each aircraft will 
have two ovens and the total value of 
the contract, including spares, is nearly 
£2,000. 


Rubber Production and 

Consumption 

Statistics prepared by the Secretariat 
of the International Rubber Study 
Group indicate that during the first six 
months of this year the production of 
natural rubber amounted to 982,500 
tons and the consumption to 1,052,500 
tons. There was a reduction of 55,000 
tons in stocks, at 680,000 tons. 

Synthetic rubber production totalled 
700,000 tons (not including production 
in the United Kingdom and Italy) and 
consumption 732,500 tons; stocks fell 
by 10,000 tons to 247,500 tons. 


Southport Flower Show 


During the three-day Southport 
Flower Show more than 40,000 people 
visited the electricity stand organised 
by the Merseyside and North Wales 
Electricity Board in co-operation with 
the North Western Electricity Board. 
A “packaged” electrical heating 
system, complete with lighting point 
and power socket, for the amateur’s 
greenhouse, designed by MANWEB 


Hyacinths in full bloom; one bi 


ome 


of the exhibits on the ‘ 
electricity stand at Southport 


Flower Show 
and selling at 21, 
gained the award of a 
silver medal. The 


greenhouse in which 
the system _ was 
exhibited also gained a 
silver medal in its own 
right. A display of 
hyacinths in full bloom, 
the bulbs having been 
forced by electricity 
after being kept in cold 
storage, also attracted 
considerable attention. : 
Other features of the = 
stand included the now 
familiar giant tomato 


plants which, aided by Ft oe g 


electricity, have pro- 
duced upwards of 30 lb 

cf fruit each, bench heating for 
the propagation of cuttings and the 
germination of seeds, and frame 
heating. 


E.T.U. Inquiry 

The T.JU.C. General Council has 
issued the text of the report by a 
special committee of the Electrical 
Trades Union into allegations by two 
members of the Union, Mr. L. Cannon 
and Mr. C. Young. The inquiry was 
conducted by Mr. G. Scott, national 
officer, and two members of the 
Union’s Executive Council, Mr. H. 
West and Mr. T. E. Vincent. In their 
report they say that no evidence was 
produced to show that the Communist 
Party had interfered in the affairs of 
the Union; nor was there any evidence 
to show that, even if there had been 
such interference, it would have 
affected the democratic processes by 
which the Union elected its officers 
and officials and carried out its busi- 
ness, including the important internal 
matter of conducting appeals. 


Silicon Booklet 

Last year the General Chemicals 
Division of Imperial _ Chemical 
Industries, Ltd., brought into operation 
a pilot plant for the manufacture of 
semiconductor grade silicon, and a 
larger plant is now nearing completion. 
A booklet, “ Silicon for Semiconductor 
Devices,” recently published by the 
company gives a brief outline of the 
nature and advantages of semiconduc- 
tor devices, followed by a short 
summary of the production of pure 
single silicon crystals, and the types 
manufactured by the company. 


Patent Office Installs 
Xerographic Copier 
The first automatic xerographic 
machine to be sold in Britain was 
installed last week at the Patent Office, 
where it will copy nearly two million 
printed pages a year. This Rank- 
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XeroX “Copyflo” machine will be 
used mainly for copying patent specifi- 
cations which are out of print. A 
microfilm is made of the file copy of 
the specification and placed in the 
machine, which enlarges the pages to 
their original size by automatic xero- 
graphy (electrical photography) on to 
plain, unsensitised paper at 2oft per 
minute. 


Trade Announcements 


Mathew Brothers has acquired new 
works at Horley for the production of 
the “ Matbro” range of fork lift trucks 
and loading shovels. From 14th Sep- 
tember production, sales and service 
of these products will be carried out 
there and a new company, Matbro, 
Ltd., will be responsible for this side 
of the business. The address is Matbro 
Works, Horley, Surrey (telephone: 
Horley 4441). 

From 28th September the address of 
the Northampton depot of British 
Insulated Callender’s Cables, Ltd., will 
be 18-22, St. George’s Street, North- 
ampton. The telephone number 
(Northampton 1860) is unchanged. 

D.J. Equipment (Hersham), Ltd., 
43, Queens Road, Hersham, Surrey 
(telephone: Walton-on-Thames 27672), 
have been appointed sole agents for 
England and Wales, Scotland and 
Northern Ireland for the range of 
high-conductivity lugs and terminal 
connectors manufactured by L. Press 
& Son, A.B., Stockholm. 

The Glasgow office of the E.M.B. 
Co., Ltd., is now at 17, Woodlands 
Road, Thornliebank, Glasgow (tele- 
phone: Giffnock 0188). 


M.O.W. Supplies Division 


The headquarters of the Supplies 
Division of the Ministry of Works is 
now at Southbridge House, South- 
wark Bridge Road, London, S.E.1 
(telephone: Waterloo 2044). 
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Condensing Plant for 300 MW Sets 


A contract covering the design, 
supply and erection of condensing 
plant for two 300 MW turbo-alter- 
nators to be installed at West Thurrock 
power station, Essex, has been awarded 
by the Central Electricity Generating 
Board to Worthington-Simpson, Ltd. 

Each plant includes one condenser 
having a total cooling surface area of 
165,000 sq ft, three 50 per cent capacity 
horizontal extraction pumps and four 
334 per cent capacity hydraulic rotary 
air pumps, together with all associated 
piping and valves. Each condenser is 
designed to condense approximately 
1,280,000 lb of steam per hr at an 
absolute pressure of I-tin Hg when 
supplied with 135,000 g.p.m. of circu- 
lating water at 55°F. The extraction 
pumps each have a capacity of 1,270 
g.p.m. against a total head, including 
vacuum, of 26oft. 

Air extraction equipment will be of 
the latest hydraulic rotary design and 
will match up with similar equipment 
already being supplied for smaller 
machines at the same station. The 
condensers will be the largest ever 
manufactured by Worthington- 
Simpson. 


Ross-shire Station in Operation 


The Orrin power station of the 
North of Scotland Hydro-Electric 
Board in Ross-shire has now been 
brought into commercial operation. 
Situated on the shore of Loch 
Achonokie, the reservoir formed by the 
Board’s Torr Achilty dam, the new 
station is built of pink sandstone from 
Tarradale Quarry and contains one 
18 MW machine. The gross head is 
728ft and the estimated average annual 
output 76 million kWh. 

The Orrin scheme involved the con- 
struction of two dams in Glen Orrin, 
forming a reservoir five miles long, a 
concrete lined pressure tunnel 3} miles 
long and a steel pipeline leading down 
to the new station. In addition there 
are six miles of concrete pipe aque- 
ducts to collect water from adjacent 





rivers. The total catchment area 
utilised by the scheme is 54 square 
miles. A specially designed Borland 
fish pass has been incorporated in the 
dam to enable salmon to pass from 
the river to the new loch and for kelts 
to pass downstream. 

The civil engineering consultants for 
the scheme are Sir Alexander Gibb 
& Partners and the mechanical and 
electrical consultants Messrs. Merz & 
McLellan. The main contractor for 
both dams was Duncan Logan, Ltd.; 
for the tunnel, Whatlings, Ltd.; and 
for the pipeline, the North British 
Locomotive Co., Ltd. The alternator 
was manufactured by Bruce Peebles 
& Co., Ltd., and the vertical Francis 
turbine by the Harland Engineering 
Co., Ltd. The steel linings used in 
the fish pass were supplied and erected 
by P. & W. MacLellan, Ltd., and the 
hydraulic control equipment by Glen- 
field & Kennedy, Ltd. 


Policy on Capital Contributions 


At its meeting at Nottingham last 
week the East Midlands Electricity 
Consultative Council considered the 
situation which arose when a consumer 
paid a capital contribution towards the 
cost of a new line erected by the Board 
to supply his property and then, at a 
later date, subsequent applicants were 
connected to the same line without 
charge. The point at issue was 
whether, in such circumstances, the 
Board should make a refund of the 
contribution paid by the original 
consumer. 

The representatives of the Board 
present at the meeting explained that 
it was the general policy of the Board 
not to ask for capital contributions, 
except when the premises to be con- 
nected were at some distance from the 
mains. A_ substantial part of the 
capital expenditure was, in any case, 
borne by the Board and where a con- 
tribution was required the terms sub- 
mitted to the original consumer always 
took into account the _ estimated 
revenue to be received from his use of 
the supply and the prospects of further 


This year’s illumina- 
tions at Blackpool, 
which were officially 
switched on last Fri- 
day by Miss Jayne 
Mansfield, the Ameri- 
can actress, again 
include many new 
spectacular displays. 
The photograph shows 
an illuminated model 
of a Mississippi River 
paddle steamer, con- 
structed on a 1927 
tram bogey, on which 
Miss Mansfield toured 
the illuminations 


development in the locality. The 
Board had a statutory obligation to 
supply, on request, any prospective 
consumer whose premises were within 
50 yards of an existing main and in 
the kind of situation under discussion 
it was unable to obtain capital contri- 
butions from subsequent consumers. 

After discussion, the Council 
decided to make no recommendation 
to the Board but to refer the matter 
back to the No. 1 (Nottinghamshire) 
Local Committee of the Council which 
had suggested that the Council should 
examine this problem. 


OVERSEAS 


Plant for Mauritius 


The output of the St. Louis power 
station, Mauritius, is to be increased 
by the installation of a 2,103 kW 
generating set. The plant, built by 
Mirrlees, Bickerton & Day, Ltd., a 
member of the Hawker Siddeley 
Group, consists of a Mirrlees KVSS 
12-cylinder engine, rated 2,947 b-h.p. 
at 428 r.p.m., directly coupled to a 
Brush alternator. Four similar sets 
are already in operation at St. Louis 
and the total capacity, including the 
new set, will be 9,603 kW. 


Large Arctic Power Station 


A hydro-electric power station with 
a capacity of over 4,200 MW is to be 
built at the mouth of the River Ob, 
in the Arctic, according to the Soviet 
news agency, Tass. The dam, planned 
to be sited about nine miles south of 
Salekhard, would form an artificial 
lake covering an area twice the size 
of Denmark. The electricity produced 
there would be transmitted 600 miles 
to industrial towns in the Urals.— 
Reuter. 


Railway Radio-Telephone Service 


The French Railways have installed 
radio-telephone equipment in the new 
Paris-Lille train sets, enabling 
passengers to be put into communica- 
tion with any telephone subscriber in 
France and other European countries 
at any time during the journey. 
Eleven transmitter-receiver stations 
have been set up at intervals along the 
line between Paris and Lille. These 
stations are connected to aerials pla 
at the top of metal pylons varying in 
height from approximately 100 to 200ft 
and, by means of a telephone circuit 
installed alongside the track, to a 
repeater station at the Gare du Nord 
in Paris, which is in turn connected to 
the Post Office telephone network in 
the city. 


Higher Charges in Durban 


Electricity charges in Durban are to 
be increased by about 10 per cent for 
domestic purposes, 15 per cent for 
business lighting and 25 per cent for 
industrial power. 





ee 


EL 


Pr 








ELECTRICAL REVIEW 11 SEPTEMBER 1959 


235 


New Books 


Progress in Nuclear Energy. Series VIII, Vol. II; 
Economics. Edited by I. R. Maxwell, P. W. 
Mummery and Philip Sporn. Pp. 419; figs.; index. 
Pergamon Press, Ltd., 4/5, Fitzroy Square, London, 
W.1. Price 10§s. 


This book is the second volume in a series of eight 
sections comprising the edited proceedings of the Second 
International Conference on the Peaceful Uses of Atomic 
Energy held at Geneva last year (see Electrical Review, 
5th September, 1958, pages 401 to 408; 12th September, 
pages 473 to 478 and 19th September, pages 536 to 541). 
In this particular volume emphasis is placed on meeting 
world energy requirements both in under-developed 
countries and in countries with diminishing supplies of 
conventional fuels. Throughout the book it is stressed 
that to retain or increase standards of living the genera- 
tion of electricity by atomic power must be an economic 
and competitive proposition with lower costs of reactor 
operation. Mining methods, production costs, recovery 
from ores and subsidiary applications are discussed and 
there are reports on the atomic energy programmes in 
such countries as France, Italy, Canada, Japan, India, 
Poland, the United States and Russia. The book will 
undoubtedly be of great value not only to scientists and 
those engaged in the nuclear power industry but also to 
those businessmen wishing to fill in the economic back- 
ground to present technological developments. 

Altogether the book is very well balanced and consists 
of four main sections; the first, which comprises reports 
on two papers, deals with the world demand for nuclear 
energy; the second section, dealing with nuclear fuel 
supply and costs, is based on four papers presented at 
Geneva; the third and largest section of the book deals 
with the generation of nuclear energy and this is divided 
into sub-sections which are concerned with the application 
of nuclear energy to purposes other than electricity 
generation, the cost of generating electricity from nuclear 
reactors and the effect of reactor design on costs. This 
section is based on eleven of the Geneva papers. The 
final section of the book is concerned with nuclear power 
programmes in various countries. Although at first sight 
this book would appear to be expensive, it is undoubtedly 
well worth its cost and will remain a valuable work of 
reference for many years to come.—A.R.P. 


Anton Philips of Eindhoven. By P. J. Bouman. Pp. 256, 
30 plates. Weidenfeld & Nicholson, 7, Cork Street, 
London, W.1. Price 30s. 

The history of the electrical industry is not well 
documented and this penetrating and highly readable 
account of how the Philips’ Gloielampenfabrieken grew, 
virtually under the control of one man, from a nearly 
bankrupt family business to one of the world’s largest 
manufacturing organisations, is most welcome. The 
detailed story of Anton Philips’ private and professional 
life and the impact of his personality on the business and 
on his employees are handled with skill and a refreshing 
absence of the false sentiment frequently encountered in 
“ official” industrial biographies. But the special value 
of Dr. Bouman’s work is in the extent to which he reveals 
some of the driving forces behind such a modern man of 
enterprise. 

Philips had an impetuous enthusiasm for living and 
though he was not an egocentric he liked to view the world 
through his office windows. There was in fact a strong 
contrast between the serenity of his family life and the 
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strange and often sudden and unpredictable mixture of 
churlishness and friendliness that characterised his 
behaviour in the office and works. He was nevertheless 
an undoubted leader of men who inspired respect and 
loyalty in the vast majority of both his engineers and 
workpeople. Two of the qualities that were the basis of 
his success were his intuition when faced with technical 
difficulty and his feeling for the market. He was also 
fearless in his ability to take decisions and long-term risks. 
He believed that an industrialist should be essentially a 
merchant and in his early travels he demonstrated his 
own extraordinary skill in selling. But as the organisation 
grew Philips aimed not only at producing a profit but also 
a community of labour. He was one of the first to take 
a serious interest in the social welfare of his workers, and 
introduced mass radiography as long ago as 1932. In fact 
his distress at the effect on labour of the depression of the 
thirties was one of the factors that persuaded him that it 
was no longer practicable for him to continue to exercise 
sole control. But until his death shortly after the sixtieth 
anniversary of the firm in 1951 he remained a powerful 
force in the conduct of its affairs —R,F.M. 


Solid State Magnetic and Dielectric Devices. Edited by 
Harold W. Katz. Pp. 542; figs. John Wiley & 
Sons, Inc., New York, and Chapman & Hall, Ltd., 
37, Essex Street, London, W.C.2. Price 108s. 

Solid state materials are those in which the atoms are 
held together in a condensed phase by attractive forces 
at far and intermediate distances and by repulsive forces 
at close distances. The interactions between these 
forces are classified into five principal types of binding, 
namely, ionic, covalent, metallic, molecular (Van Der 
Waals’ electrostatic), and hydrogen-bonded and they are 
explained in the book. These are the classical divisions 
governing the “solid state” condition of matter and 
although the distinction between them is not always sharp 
they serve to differentiate the solid from the liquid and 
the gaseous states. 

The present work is concerned solely with the ferrites 
and the titanites (more particularly the former) which 
are now being used for,.devices employed in many quite 
unconnected fields of activity. Transistors are inten- 
tionally excluded and the book profits by this restriction. 

The first four chapters present the theoretical back- 
ground to the subject and specifically they cover electro- 
static and magnetostatic field theory, the origin of 
magnetic and dielectric properties, electrostrictive and 
magnetostrictive systems, and non-linear magnetic and 
dielectric materials. The remaining seven chapters 
describe specific applications of magnetic and dielectric 
devices and embrace electromechanical applications, small 
signal applications, ferrites at microwave frequencies, 
magnetic and dielectric amplifiers, digital techniques 
employing square loop materials, magnetic recording, and 
magnetic and dielectric measurements. An appendix 
deals with several associated matters. 

Each chapter is concluded with a substantial biblio- 
graphy and there is the usual index. The book is well 
illustrated and it contains such mathematics as is 
appropriate to the theory of the subject. 

The volume covers entirely new ground in the book 
literature of the subject, and it is an outstanding contri- 
bution to knowledge in a field, the importance of which 
in the newer technologies in physics and engineering, can 
hardly be overestimated.—A.E. 








236 


L, is now almost certain that a Free Trade Association 
of the “Outer Seven” countries (United Kingdom, 
Austria, Denmark, Norway, Portugal, Sweden and 
Switzerland) will come into being. Many problems, 
particularly in respect of agriculture and fisheries, remain 
to be ironed out, but a draft plan has been approved and 
is serving as the basis for the convention now being 
prepared for submission to a further meeting of ministers 
of the participating countries at the end of October. 
Arrangements have been agreed for the gradual abolition 
of tariffs and quotas on industrial goods over the next 
ten years, for ensuring fair competition, and for identify- 
ing the goods which would move freely between the 
members. The sponsors of the scheme believe that it 
will strengthen the economies of its members. by pro- 
moting the expansion of industrial activity, full employ- 
ment and a rising standard of living, and financial stability. 
They also hope that it will facilitate early negotiations 
with the European Economic Community, or “ Common 
Market.” 

Apart from the general aim of promoting economic 
activity and raising standards of living this new Free 
Trade Area and the Common Market have only one thing 
in common: they both plan to free trade within their own 
areas by the eventual abolition of tariffs and quotas. 
But whereas the Common Market will, at the end of the 
transitional period, have a single and relatively high tariff 
against the outside world, the Outer Seven countries will 
still be able to fix their own tariffs against outsiders. 
Unlike the Common Market countries, the seven do not 
aim at any form of political integration. Also, unlike the 
Common Market the new F.T.A. does not, as will be 
clearly seen from the map, form a natural geographical 


TABLE !.—EUROPEAN ELECTRICAL TRADE IN 1958 (€ MILLION) 





| COMMON MARKET | 
| | Common ° 


; 

















| Market Seven World 
Belgium/Luxembourg... | Exports 21-0 30 40°7 
Imports | 288 | 61 38°7 
West Germany Exports 591 698 238°5 
| Imports 17% 116 365 
France | Exports 118 47 } 716 
| Imports 1S2 77 340 
Holland Exports 28°0 18-4 80°5 
Imports 465 1S-4 669 
taly | Exports 26 36 21 
| Imports | 140 | 60 27°33 
| OUTER SEVEN 
Austria ; | Exports 44 16 13°4 
| imports 15-0 23 186 
Denmark | Exports 33 5-1 142 
Imports 75 52 142 
| 
Norway : | Exports os 0-9 36 
Imports 87 79 17-7 
Portugal - . | Exports ° ° o6 
| Imports 45 35 84 
Sweden - .. | Exports 40 64 30°6 
Imports 34:3 } 10°6 50°6 
Switzerland . | Exports 112 | 55 32% 
| Imports 1260 "7 164 
United Kingdom . | Exports 218 162 | 223-7 
| Imports | 126 } 37 | 29°6 
Source: O.E.E.C. 
* Negligible. 
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EUROPEAN ELECTRICAL TRADE 


Comparison of the ‘‘ Outer Seven” Free Trade Area and the Common Market 


or economic unit. Its members are linked only by their 
exclusion from the Common Market. 

The two areas differ greatly in scale. Against a 
population of 160 million in the Common Market the 
Outer Seven can muster only 88 million, of which over 
50 million are in Great Britain. Although the countries 
of the Outer Seven have a higher average income per head 
than those belonging to the Common Market, the 
economies of the Six appear to have been growing more 
rapidly. The combined foreign trade of the Seven is over 
two-thirds that of the six Common Market countries, but 
their trade with each other is only some 40 per cent of 
that within the Common Market. They also export more 
to the Common Market than they do to each other. 
Great Britain has a relatively higher share of the trade 
of the Outer Seven than Germany’s share of the trade of 
the Common Market. Nevertheless, the Six have a 
better record as a market for British exports than the 
Free Trade Area: taking last year 14 per cent against 
g per cent. It will be seen from the explanatory diagram 
on the opposite page that electrical trade followed the 
same pattern as total trade though the difference was less 
marked. Great Britain was also relatively less successful 
in selling electrical goods to the Continent. 


Effect on British Electrical Industry 


It was expected that the linking of the original Free 
Trade Area with the Common Market would lead to a 
general expansion of European trade, with wider oppor- 
tunities and stimulants to investment. According to one 
estimate the output of the British electrical industry would 
be 8 per cent higher by 1970 if there were a Free Trade 
Area than if there were not. The opportunities offered 
by the smaller group will obviously be fewer and less 
general. 

At present Germany has a dominant position in each 
of the Outer Six countries and it has been suggested that 
this is a measure of the opportunity for British manu- 
facturers. In one sense this is true but it is doubtful 
whether the small annual reductions in tariffs or even 
their abolition will make a significant difference in 
diverting trade in electrical goods to this country. In 
only Austria and Portugal are the tariffs as high as or 
higher than our own. Norway is next on the list with 
an average tariff level of around 17} per cent. The 
figure for Sweden is 10 per cent, and for Denmark and 
Switzerland about 5 per cent. Denmark is the only 
country where quotas are important and exporters of 
domestic appliances should be able to increase their 
sales in this previously restricted market. Great Britain 
because of her high tariff and large market will, in fact, 
be making the biggest concession. In the original F.T.A. 
Great Britain would have been compensated for her tariff 
reductions by reductions in the high tariffs of France 
and Italy. 

Well-established trading links are unlikely to be broken 
because of marginal changes in tariffs. In Austria, 
Switzerland, and to a lesser extent in Scandinavia, some 
Common Market countries benefit from easier access, 
a general familiarity with the market, and a common 
language. Technical standards and consumer tastes are 
nearer their own. Also the high saturation factor for 
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domestic appliances in the relatively more prosperous 
Outer Seven countries means that a large part of the 
business is in replacements. 

The theory, however, is that there will, overall, be a 
sufficient diversion of trade for the Common Market 
exporters to feel the effects of the split in Europe and 
be anxious to close it. But the weakness of this argument 
is that the countries in the Common Market—Germany 
and Holland—which export most to the Outer Seven are 
those that have in the past supported the Free Trade 
Area idea for precisely this reason. Some 27 per cent 
of Germany’s total exports but only 16 per cent of 
France’s go to the Outer Seven. Too much pressure 
might lead to a hardening of the Common Market’s 
attitude, it being remembered that a contributory reason 
for the breakdown of the earlier Free Trade Area talks 
was the fear that Great Britain was trying to cause a split 
in the Six. 

The wise decision to dismantle the tariffs of the Outer 
Seven at the same pace as those of the Common Market 
will make a rapprochement easi¢r, and as the Common 
Market becomes established and more sure of itself there 
may be a greater willingness to negotiate. The future 
pattern of trade is, however, a matter of speculation, and 
no one can say what the final outcome will be. Yet it is 
in this uncertain economic and political climate that 
British manufacturers are at present struggling to expand 
their sales in the Common Market against growing dis- 
crimination. They must also take decisions, such as 


ELECTRICAL REVIEW 11 SEPTEMBER 1959 


whether to engage in local manufacture or set up sales 
subsidiaries on the Continent, that will be profoundly 
affected by the way in which the Free Trade Area and 
the Common Market are associated. 

With the Common Market already nine months old, 
manufacturers there have a clearer picture of the road 
ahead. They are, in many cases, strengthening their 
position by mergers within individual countries and by 
concluding selling and servicing agreements that cut 
across frontiers. Methods of co-operation now being 
introduced and consolidated will be used in third markets 
later on. Despite the many problems that have still to 
be worked out, the Common Market is a reality, and this 
has encouraged Greece and Turkey to apply for member- 
ship, and they may be followed by Spain. The United 
States is also tending to channel its European investment 
into the Common Market. 

In the last resort any judgment on the value and success 
of the Outer Seven Free Trade Area must depend on 
whether it is viewed as facilitating or hindering ultimate 
agreement on a trading system embracing the whole of 
Europe. There is a danger that if too much attention is 
devoted to the Free Trade Area, with its relatively small 
economic gains, the more urgent task may be shelved. 
A policy of “ wait and see ” does not commend itself to 
industry and it is to be hoped that once the preliminary 
plans for the “ Outer Seven ” are completed fresh thought 
will be given to an approach to the Common Market. 
In this the Commonwealth might well be associated. 


TRACK RECORDING COACH 


A PROTOTYPE track recording coach has just been com- 
pleted by Elliott Bros. (London), Ltd., for British Railways 
as part of the modernisation programme. It measures and 
records gauge, curvature and superelevation while the 
vehicle is moving at a speed of about 30 m.p.h. The 24-ton 
coach, which was made by D. Wickham & Co., Ltd., is 
a four-wheeled vehicle propelled by a 97 h.p. Meadows 
horizontal diesel engine which drives through a centrifugal 
clutch and epicyclic gear box. Gear changing is by electro- 
pneumatic valves. 

For the measurement of superelevation, a datum is pro- 
vided by a high-speed gyroscope mounted immediately above 


Interior of coach showing the main control panel (left), the multi- 
channel recorder (right), and the driver's position (centre) 





one of the axles. The spin axis of the gyroscope is main- 
tained horizontally across the coach at all times and the 
comparison of this datum with the position of the axle 
provides a measure of the superelevation. Correcting 
torques are applied to balance the effect of the earth’s 
rotation and to allow for the movement of the vehicle around 
curves. The use of a gyroscope prevents significant errors 
which can occur if a pendulum is used as the datum. 
Measurement of cant is expressed as inches of superelevation 
up to a maximum of 7}in with an accuracy of + }in. 

Curvature and gauge are obtained by measuring the 
movements of a system of probes in contact with the inside 
edge of the rail. These probes are carried from a lattice 
girder framework supported at the axle boxes. The probe 
is small and is an extremely sensitive detecting element of 
low inertia giving immediate and accurate response to any 
deviation from line or gauge. When operating, the spring 
loaded probes are held down by compressed air and can be 
withdrawn clear of the track when not in use. The rubbing 
face of the probe consists of a welded deposit which can be 
renewed when required. 

Measurement of superelevation, curvature and gauge are 
obtained as a.c. signals from synchro-type pick-offs. These 
signals are linearly demodulated and the resulting d.c. 
signals are applied to high sensitivity mirror galvanometers. 
The record is produced by these galvanometers on a special 
Kodak photographic paper by the reflected beams from an 
ultra-violet light source. The record also includes the 
speed of the vehicle, distance marking and space for making 
notes. A choice of scales is provided and the record is 
immediately visible and requires no further treatment 
unless additional copies are required. 

The coach has a self-contained power supply for 
instrumentation and other purposes. This is provided by 
an Enfield diesel generator of 5 kW capacity at 230 V d.c. 
From this output, a Vernons alternator gives the 400 c/s 
supply for the gyroscopes and synchros. 

The coach and equipment has cost about £100,000 and 
can be operated by a crew of three. 
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the NEWS 


VU 


By REFLECTOR 


Some years ago the Electrical Review was taken to task 
by the R.S.P.C.A. for allowing an advertiser to describe 
tests on rubber sheathed cable involving the use of unfed 
rats in a cage. Presumably the rodents preferred to 
starve rather than eat the cable or the tests would not 
have been advertised. This is recalled to my memory 
by reading about similar experiments carried out in the 
“Rat Laboratory ” at the Stockholm Veterinary College. 
Here ten rats (females because they are more voracious, 
it is said) were confined in cages with different samples 
of rubber and plastic cables. All of the samples were 
attacked—even some impregnated with commercial rat 
repellents—but those of large diameter were found by the 
rats to be more difficult to tackle. The report says : — 
“The investigators arrive at the conclusion that rats, 
being playful and inquisitive animals, attack materials 
which have no function as food or which can be used as 
teeth-sharpeners. No soft rubber or plastic materials are 
likely to resist attack, though rigid types in thick sections 
will probably be damaged only to a small extent. At 
present only cables with metal sheathing other than lead 
will give full protection.” 


* * * 


In last week’s Punch Mr. Tom Driberg, taking as his 
subject “ Church and State,” ventured into prognostica- 
tion of the position in 1984, quoting a newspaper review 
of that year. The question of vestments worn by the 
clergy was raised and the “ report ” said : — 

“The building in the ’*50s and ’6os, on every unfre- 
quented stretch of English coast of large numbers of 
nuclear power stations, resulted in one phenomenon 
insufficiently foreseen, especially in land-locked estuaries : 
the discharge of billions of gallons of water from the cool- 
ing apparatus heated to boiling-point has had the effect 
of raising. the mean temperature of the sea about our 
shores and so, as it were, of moving us from a temperate 
to a sub-tropical zone. The quite sudden growth of palm 
trees and bougainvillea by the Severn and Blackwater, the 
midnight bathing parties at Brighton this Christmas, the 
destruction by teredo worm of yachts at Cowes and 
Burnham-on-Crouch . . . has led also to acute physical 
discomfort for those rigorist clergy who wear all the 
statutory vestments. ...” 

The reference in this passage to the Blackwater reminds 
me that Mr. Driberg led the opposition to the Bradwell 
nuclear power station which is being erected by the 
estuary of that Essex river. 


* * * 


A correspondent to The Times says that upon investi- 
gating the origin of loud radio music which was disturbing 
the neighbourhood it was found that the noise came from 
some deep-litter chicken houses. The owner explained 
that the music was to encourage the hens to lay more. 
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The correspondent asks:—‘ Does the Rhode Island 
respond more to Beethoven than to Sibelius? Or do 
Light Sussex favour Brahms ?” I think that hens are 
being pressed too hard. Already they are expected to 
respond to light and I doubt whether the “ Moonlight 
Sonata” will persuade them to greater efforts. My 
advice to egg producers is “ Lay off the layers.” 


* * * 


In the September issue of Public Service (the N.A.L.G.O. 
journal) Mr. E. M. Harman, deputy chairman of the East 
Midlands Gas Board, compares gas and electric domestic 
appliances—to the latter’s disadvantage. Mr. Harman 
considers the burners on the modern gas cooker to be 
superior to the “ relatively clumsy heating rings on the 
average electric cooker.” He boasts an efficiency of 80 
(or even 95) per cent for the modern gas water heater and 
he says that “ the gas refrigerator is generally better than 
its electrical counterpart.” He appears to attribute to this 
immense superiority the fact that the sales of gas have 
nearly doubled since 1929. It seems a pity to remind 
him that over seven times as much electricity was sold 
in 1958-59 as in 1928-29. 


x * *x 


Barclays Bank Review describes the closed-circuit tele- 
vision system installed at the bank’s office in Fenchurch 
Street, London, by means of which customers’ accounts, 
scanned at a central point, can be viewed on receiver 
screens by members of the counter staff. The comment 
is made that “on this occasion a notorious master has 
become a useful servant.” That may be so, for the 
“ programme ” is not a very attractive one—at least for 
the non-banker. There is a possibility, however, of the 
bank’s staff becoming fascinated by this form of entertain- 
ment, to the detriment of business. 


* * * 


Eighty years ago the Electrical Review (15th September, 
1879) reported that the triumph of the telephone in the 
United States had at length infected England and tele- 
phone exchanges were being established in London and 
other large towns. 

“A telephonic exchange, on the Edisonian model, has 
been opened at No. 6 Lombard Street, and a number of 
subscribers gained. Mr. Edison employs slender steel 
wires, electrotyped with copper for his lines, so as to 
combine lightness, strength and conductivity. They are 
further covered with a slight coating of insulating material 
which insures their insulation and durability in the moist, 
corrosive atmosphere of London. The electro-chemical 
telephone is ‘ loud speaking.’ ” 
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News of Men and Women of the Industry 


British Empire Medals and a 
Queen’s Commendation for Brave 
Conduct were presented on behalf of 
the Queen to 24 members of the coal, 
electricity, gas, oil and steel industries 
by Lord Mills, Minister of Power, at 
Lancaster House, Westminster, on 
Wednesday last. The recipients of 
the B.E.M. included six in the elec- 
tricity supply industry:—Mr. V. J. 
Adsett, Mr. N. G. Andrews, Mr. J. 
Gibson, Mr. W. H. Jose, Mr. J. H. 
Lowther and Mr. G. Miles. 


A reorganisation of the central 
personnel department of Crompton 
Parkinson, Ltd., has resulted in Mr. 
D. Bunter being transferred from 
Chelmsford to the London office where 
he will assume a wide range of duties 
covering personnel activities through- 
out the Group. The new personnel 
officer of C.P. (Chelmsford), Ltd., is 
Mr. W. A. Bird, who has held a similar 
position at F. & A. Parkinson, Ltd.’s 
Guiseley Works since 1946. 


Mr. P. C. Morimore, O.B.E., has 
been appointed senior project engineer 
of the Simplex 
Electric Co., 
Ltd. (Simplex 
Division). He 
will be based at 
the Alperton 
branch of the 
Simplex Co. 
After holding 
senior positions 
in Lancashire 
Dynamo  Hold- 
ings, Ltd., with 
Foster Trans- 
formers, Ltd., 
and Lancashire Dynamo Group Sales, 
Mr. Morimore was until his present 
appointment sales manager for Ward- 
ray & Co., Ltd., London. During the 
war he attained the rank of wing 
commander while serving in the Tech- 
nical Branch of R.A.F. Signals. 


As from 1st September the South 
Western Divisional Transmission and 
Technical Departments of the Central 
Electricity Generating Board have 
been merged into a new Divisional 
Electrical Department. The following 
initial appointments to the new depart- 
ment have been made:—Divisional 
electrical engineer, Mr. T. S. Andrew, 
MC., D.F.H., 'M.LE.E.; assistant divi- 
sional electrical engineer, Mr. W. H. 
Campbell, M.I.E.E. (design and con- 
struction); assistant divisional electrical 
engineer, H. T. Jewell, 
M.1.E.E. (maintenance and operation). 

Mr. Andrew, following service in 
France in the Royal Field Artillery 
(1916-19), entered Faraday House and 
obtained the diploma. He joined A. 
Reyrolle & Co., Ltd., in 1924 as 





Mr. P. C. Morimore 


an assistant engineer, subsequently 
becoming engineer in charge of auto 
substation erection and later assistant 
in the Training and Research Depart- 
ment (protective gear). From 1931 to 
1948 he was with the Central Electricity 
Board, | ing technical engineer, 
South West England and South Wales 
Area. He was then appointed tech- 
nical engineer in the South Western 
Division of the British Electricity 
Authority (now C.E.G.B.). It is from 
this position that he takes up his 
present appointment. 

Mr. Campbell, following _ initial 
service with the Mersey Power Co., 
joined the ‘Metropolitan-Vickers Elec- 
trical Co., Ltd., in 1929, occupying 
various positions and serving during 
that period on I.E.E. and B.S.I. tech- 
nical committees. He was appointed 
senior assistant transmission engineer 
(construction) to the South Wesfern 
Division of the British Electricity 
Authority in 1948. As from April this 
year, on the retirement of the divisional 
transmission engineer, he assumed 
temporary control of the Divisional 
Transmission Department pending its 
merger with the Technical Depart- 
ment. 

Mr. Jewell, after service in the 
R.A.F. (1918-19), received his engi- 
neering education at Bristol University, 
his first appointment being with 
Ferranti, Ltd., Hollinwood. He be- 
came chief inspector for Standard 
Telephones & Cables, Ltd., Woolwich, 
in 1928 and joined the Central Elec- 
tricity Board in 1932. From 1948 to 
date he has served as senior assistant 
transmission engineer (maintenance) in 
the South Western Division of the 
Central Electricity Generating Board 
and its predecessor. 


Mr. N. Readman, managing director 
of the Consolidated Pneumatic Tool 
Co., Ltd., has been appointed chair- 
man of the Jacobs Manufacturing Co., 
Ltd., Frank Guylee & Son, Ltd., and 
the Reichdrill Manufacturing Co., Ltd. 


Mr. G. T. Davies, North East Coast 
marine office manager of Siemens 
Edison Swan, Ltd., has been trans- 
ferred to Cardiff to succeed Mr. H. 
Wright, who has retired from the posi- 
tion of manager of the marine office 
there. Both men began as wireless 
operators on the sea-going staff with 
Siemens Brothers & Co., Ltd., forty 
years ago. 


Mr. C. W. Elson, B.Sc.(Econ.), 
A.C.1.S., has been appointed assistant 
secretary (administration) of the 
Southern, South Western and South 
Wales Region of the Central Electricity 
Generating Board. Since the begin- 
ning of last year Mr. Elson has been 
employed on special duties concerned 


with the reorganisation of the secre- 
tarial and administrative functions of 
the Board in the Region, acting as 
secretarial assistant to the regional 
director. 

Captain R. A. Villiers, C.BE., 
A.M.LE.E., R.N. (Retd.), the new 
director of the Scientific Instrument 
Manufacturers’ Association, had a 
distinguished 
career in the 
Royal Navy. In 
1942 he was pro- 
moted to com- 
mander and be- 
came the Staff 
Officer, Opera- 
tions, for the 
destroyer and 
escort forces in 
the Eastern 
Mediterranean. 
Captain R. A. Villiers After the land- 

ings in Italy and 
the opening up of the Mediterranean 
he took part in active operations in 
the Aegean. In 1950 he was promoted 
to captain and just after the com- 
mencement of the Korean war he was 
appointed Chief of Staff to the Flag 
Officer commanding the Common- 
wealth Task Force. He returned home 
in 1952 and assumed command of the 
Underwater Countermeasures and 
Weapons Establishment at Havant, and 
from 1957 until his retirement this year 
he was the United Kingdom’s naval 
representative with the N.A.T.O. 
Military Agency for Standardisation 
and chairman of the Naval Board in 
London. 


Mr. G. B. R. Feilden, M.A., 
M.1.Mech.E., engineering director of 
Ruston & Hornsby, Ltd., has accepted 
the position of managing director of 
Hawker Siddeley Brush Turbines, Ltd. 

Lt.-Col. H. Riggall, D.L., J.P., is 
relinquishing his position as managing 
director of Ruston & Hornsby, Ltd., 
on 31st December next but is to con- 
tinue his association with the company 
as deputy chairman. He will also 
remain chairman of Ruston & Hornsby 
(Australia) Pty., Ltd. Mr. V. R. Prehn 
and Mr. G. W. Bone have been 
appointed joint managing directors of 
Ruston & Hornsby, Ltd., as from 1st 
January next. Mr. Prehn is at present 
assistant managing director and Mr. 
Bone is a director. 


The Executive Council of the 
Association of Supervising Electrical 
Engineers announces that in the 30th 
annual competition for the W. E. 
Highfield Shield, the shield and cash 
prize of £10 10s have been awarded 
to Mr. D. H. Taylor, A:M.1LE.E., of 
New Barking, Essex, for his paper 
entitled “ The British Patent System.” 
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Mr. Taylor has won this competition 
on five previous occasions. The 
adjudicators were Sir Josiah Eccles, 
Sir Harold Bishop, Mr. C. G. Aldridge 
and Mr. J. H. K. Pendry. Sir Josiah 
Eccles will present the award to Mr. 
Taylor, together with others made to 
winners of the Association’s competi- 
tions, at the first meeting in the 
A.S.E.E. 1959-60 London national 
lecture programme which is to be held 
in the Lecture Theatre, Manson 
House, 26, Portland Place, London, 
W.1, on 20th October. 


The British Welding Research 
Association announces that a new 
Members’ Service Department now 
combines the functions of the old 
Liaison and Publications Departments. 
Head of the new department is Mr. 
P. H. R. Lane, B.Sc.(Eng.), A.I.M., 
A.M.Inst.W., until recently deputy 
chief metallurgist of the Association. 
Mr. R. G. Burt, O.B.E., B.Sc.(Eng.), 
M.I.Mech.E., M.Inst.W., hitherto chief 
development officer, remains with the 
Association as development consultant, 
and Mr. L. Parkes has taken over as 
editor for reports and publications. 


Mr. W. L. Wray, general manager 
of Wandleside Cable Works, Ltd., has 
left for the United States and will be 
away for the next few weeks. 


Mr. R. J. Francis, author of the 
article on “Infra-Red Heating of 
Churches ” (page 225), has specialised 
in the heating of 
premises by this 
method for the 
past six years. 
He joined the 
Thermodare 
organisation early 
in 1957 as man- 
ager of the Infra- 
Red Division, and 
is responsible for 
the development 
of both the 
technical and 
a d ministrative 
aspects of the work. He has been con- 
nected with the electrical industry 
since leaving school, and served in the 
R.A.F. during the war, followed by 
five years in works management and 
three years with the Hoover organisa- 
tion. 


Mr. C. H. Jackson, A.C.A., has been 
appointed chairman of the Telephone 
Manufacturing Co., Ltd., in succession 
to the late Mr. F. T. Jackson. He is 
also joint managing director with Mr. 
P. B. Healey, M.B.E. 

Mr. Jackson joined the board of the 
company in 1933 and was formerly 
vice-chairman and assistant managing 
director. Mr. Healey has been with 
the company for forty-three years and 
became general works manager in 1940. 
He was appointed to the board in 1946. 


Mr. W. W. Hughes, founder of the 
Hackbridge & Hewittic Electric Co., 
Ltd., and now in retirement in South 
Africa, recently arrived in this country 





Mr. R. J. Francis 


for a short visit. He is staying at the 
Oatlands Park Hotel, Weybridge, until 
24th September. 


The new chairman of the North 
Eastern Graduate and Student Section 
of the Institution of Electrical Engi- 
neers is Mr. W. D. Coutts. 


The annual dinner of the Birming- 
ham Electric Club will be held on 16th 
October at the Grand Hotel, Birming- 
ham. Applications for tickets (£3 3s 
each) should be made by 25th Septem- 
ber to Mr. A. B. Frost, hon. social 
secretary, 38, Yewhurst Road, Solihull, 
Warwickshire. 

Mr. H. L. W. Aldridge, F.C.I.S., 
has been appointed commercial 
manager of Aron Electricity Meter, 
Latd., in addition 
to being secretary 
to the company. 


Mr. R. Taylor 
informs us that 
he has resigned 
from his position 
with Aron Elec- 
tricity ‘Meter, 
Ltd., and joined 
Chamberlain & 
Hookham, Ltd., 
on Ist September. 


The annual 
dinner of the 
Institution of Production Engineers 
will be held on 19th November at the 
Dorchester Hotel, London. Tickets, 
price £3 5s each, may be obtained 
from the secretary of the Institution, 
10, Chesterfield Street, Mayfair, Lon- 
don, W.1. Application must be made 
by 3rd November. 

The guest speaker at last Tuesday’s 
luncheon of the Electrical Industries 
Club was Mr. Kenyon W. J. Jones, 
vice-president of the Ronson Corpora- 
tion of America. His subject was 
“Chopsticks and Vodka,” an account 
of a recent visit to China and Russia. 
Mr. Jones threw a good deal of light 





Mr. R. Taylor 


on conditions in these two vast 
countries and his talk was well 
received. A vote of thanks to the 


speaker was proposed by Mr. A. S. 


Sir John Pickles, chairman of the South 

of Scotland Electricity Board, receiving 

Princess Margaret at the Electricity Stand 

at the Scottish Industries Exhibition. (A 

review of the Exhibition appears on 
page 22!) 
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Lowe, the Club’s hon. secretary. Mr. 
C. Robertson King, the president, was 
in the chair. He announced that the 
speaker on the next occasion (13th 
October) would be Mr. Godfrey 
Talbot, of the B.B.C. In November 
he himself would talk about “The 
Trials and Troubles of a Football Club 
Director.” 

The Caroline Haslett travelling 
exhibition has been awarded this year 
to Miss Kay 
Pennett, chief 
assistant home 
economist, Sim- 
plex Electric Co., 
Ltd. The exhibi- 


tion will be 
tenable in 
Australia and 


New Zealand. 
Miss Pennett will 
visit New Zea- 
land first and will 
arrive in that 
country at the 
beginning of October. On her return 
to this country Miss Pennett will 
lecture on the subject of electrical 
development in the domestic sphere in 
Australia and New Zealand. Her first 
lecture will be given in London in 
March next year. 


OBITUARY 


Sir Percy Edmunds, C.I.E., formerly 
chief engineer of the Indian Posts and 
Telegraph Department, died on 5th 
September at Tunbridge Wells at the 
age of sixty-nine. He joined the 
Department in 1919, was appointed 
director of wireless in 1926 and became 
chief engineer in 1941. He was 
knighted on his retirement in 1946. 


Mr. L. M. Dallimore.—The death 
occurred at his home at Bromley, Kent, 
on 2nd September of Mr. Leslie Mill- 
ward Dallimore, chief telephone line 
engineer at the North Woolwich works 
of Standard Telephones & Cables, Ltd. 


Mr. A. T. Dover.—The death 
occurred on 6th September at Worth- 
ing Hospital, after a short illness, of 
Mr. Alfred Thomas Dover, M.I.E.E., 
of Goring-by-Sea, who was head of 
the Electrical Department of the 
Battersea Polytechnic for many years 
until his retirement in 1949. Mr. Dover 
had written a number of technical 
books, including “Electric Traction,” 
“Power Wiring Diagrams” and 
“Theory and Practice of Alternating 
Currents.” 





Miss K. Pennett 


WILLS 


Mr. J. G. Freeman, retired chartered elec- 
trical engineer, who died on 18th June last, 
left £51,580 gross (£51,353 net). After 
various bequests he left the residue as to one 
half to the Benevolent Fund of the Institution 
of Electrical Engineers, and one half to the 
Benevolent Fund of the Institution of Elec- 
trical Engineers for the general purposes of 
the Chesters Residential Estate, New Malden. 

Colonel Sir Arthur Stanley Angwin, former 
chairman of Cable & Wireless, Ltd., and 
Engineer-in-Chief, Post Office Engineering 
Department, left £19,076 gross (£18,996 net). 

Sir Ashley Ward, LL.D., president of 
Thomas W. Ward, Ltd., who died on 26th 
March last, left £54,471 gross (£51,293 net). 





Diesel- 
Electric 
Trawler 


The three diesel- 
driven genera- 
tors and associa- 
ted exciters of 
the fishing traw- 
ler “St. Dominic” 


Diesel-electric machinery supplied 
by the Metropolitan-Vickers Electrical 
Co., Ltd., has been installed in the 
fishing trawler St. Dominic, built by 
Cook, Welton & Gemmell, Ltd. Power 
for the propulsion motor and trawl 
winch is provided by three diesel- 
generator sets, each consisting of a 
Mirrlees 8-cylinder engine, developing 
760 b.h.p. at 650 r.p.m., mounted on 
an underbase extended to carry a 
440 kW generator and its switching 
cubicle, and the tandem-driven 70 kW 
220 V d.c. auxiliary generator supply- 
ing power for excitation and the 





auxiliary equipment. Mounted on top 
of each auxiliary generator is a belt- 
driven amplidyne supplying excitation 
for the main propulsion generator. 

The 1,600 s.h.p. propulsion motor is 
of the double armature type, both 
armatures being solidly coupled and 
ventilated by two motor-driven fans. 
The motor is arranged for bridge or 
engine room control by cam contactor 
controllers. Fine speed control is 
obtained by a vernier rheostat operated 
from the bridge, or a sliding rheostat 
from the engine-room control desk. 
The force ventilated 300 h.p. trawl 
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winch motor is of the single armature 
horizontal type. A governor exciter, 
belt-driven from the motor, is con- 
nected in the field circuit to give a 
motor characteristic having a no-load 
speed of approximately 1,150 r.p.m. 
and a stalled torque of approximately 
1-8 times full load torque. 

The equipment operates on the 
constant current system. The genera- 
tors are separately excited, shunt- 
wound machines having a light series 
winding and are excited from the 
amplidynes so that a current of 1,000. A 
flows in the constant-current loop 
irrespective of load. Transfer switches 
are provided in the armature circuit of 
each main generator and the trawl 
winch motor so that any generator or 
the motor may be removed from the 
loop without interrupting the supply 
to the propulsion motor. Contactors 
fitted across the propulsion and control 
winch motor armatures close when the 
controllers are in the “ stop ” position, 
diverting the current from the arma- 
ture. A threefold advantage is obtained 
from the use of this system. Genera- 
tors can feed the propulsion and trawl 
winching motors simultaneously with- 
out detracting from the ease of control 
of either, no overload can be imposed 
on the diesel engines however rapidly 
the controls are moved, and by using 
short-circuiting contactors propeller 
braking can be provided to hold the 
propeller stationary even with con- 
siderable “ way ” on the vessel. 


Fighting “Live” Fires 


Tests to determine the limiting 
distances when fire hoses are directed 
at live electrical apparatus have been 
carried out by the Hydro-Electric 
Power Commission of Ontario in 
co-operation with the Ontario fire 


A fire hose trained on an object connected 
to a high voltage line 





fighting authorities. Nozzles of various 
types with 4 to I}in tips were used 
with water pressures from 30 to 100 
p.s.i., and the tests were performed 
against a basis of a 3 mA maximum 
current in the fire hose stream, con- 
sidered to be the least current that 
most people can feel. 

Some of the limiting safe distances 
from live equipment established are 
given in the table below. It was con- 
cluded from the tests that for low 











Voltage Minimum Safe 
Distance (ft) 
ToGround = Circuit fin Solid Spray 
Stream 

2,400 4,160 iS 4 
7,200 12,500 20 4 
16,000 27,600 25 a 
25,000 44,000 30 6 
130,000 230,000 30 14 











Solid stream nozzle pressure 100 p.s.i.; water 
resistance 600Q per inch cube. 


voltage circuits—up to 600 V to earth 
—no hazard should exist for all solid 
stream tips up to I}in at 100 Pp.s.i. 
with a minimum distance of sft from 
the nozzle to electrical contact, while 
for high voltage circuits solid stream 
from up to jin tips or spray may be 
used, provided the distances shown in 


[Photo by courtesy of the Ontario Hydro-Electric 
Commission] 


the table are maintained, but streams 
from greater than jin nozzles should 
not be used near live circuits. 





1.E.S. Jubilee Lectures 


A special series of golden jubilee 
lectures by eminent authorities has 
been arranged by the Illuminating 
Engineering Society to take place in 
London during October. Admission 
will be by ticket only which may be 
obtained from the I.E.S., 32, Victoria 
Street, London, S.W.1. 

Details of the lectures are as 
follows:—Thursday, 15th October: 
“The Nature of Light,” by Sir 
Lawrence Bragg, F.R.S. At the Royal 
Institution, Albemarle Street, W.1. 
(Chairman: Mr. O. W. Humphreys, 
C.B.E.) Monday, 19th October: “ The 
Generation of Light,” by Mr. L. J. 
Davies. At Caxton Hall, Caxton 
Street, Westminster, S.W.1. (Chair- 
man: Sir Harold Hartley, F.R.S.) 
Thursday, 22nd October: “ Light and 
Road Safety,” by Dr. W. H. Glanville, 
F.R.S. At the Institution of Civil 
Engineers, Great George Street, S.W.1. 
(Chairman: Mr. R. Gresham Cooke, 
M.P.) Tuesday, 27th October: “ Light 
and Productivity,” by Mr. A. N. Irens. 
At the Federation of British Industries, 
Tothill Street, S.W.1. (Chairman: Sir 
Alexander Fleck, F.R.S.) 
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WORLD POWER 
CONFERENCE 


FOR the next sectional meeting of the World Power 
Conference, which will be held in Madrid from 5th to 
gth June, 1960, the theme chosen for the meeting is 
“‘ Methods for Solving Power Shortage Problems.” The 
British National Committee is to present seventeen or 
eighteen papers arranged by its papers committee (chair- 
man, Sir Josiah Eccles). 

The subjects of papers with an electrical bearing are: 
exploration for coal reserves in Great Britain, G. Arm- 
strong (N.C.B.); influence of economic fluctuations on 
demand for energy, G. Chandler and R. Priddle (Shell 
International Petroleum Co.); forecasting electricity 
requirements, H. J. Beard and A. W. Pedder (Merz & 
McLellan); energy resources and growth of consumption 
in Scotland, J. Henderson (South of Scotland Electricity 
Board) and C. L. C. Allan (North of Scotland Hydro- 
Electric Board); large generating units, E. S. Booth and 
J. W. H. Dore (C.E.G.B.); waste heat-from diesel and 
dual-fuel engines, N. D. Whitehouse and A. Stotter 
(English Electric Co.); nuclear propulsion (provisionally, 
U.K.A.E.A.); economics of nuclear power in Great Britain, 
Sir Christopher Hinton, F. H. S. Brown and L. Rotherham 
(C.E.G.B.); solar energy, Dr. H. Heywood (Woolwich 
Polytechnic); training operating staff for nuclear stations, 
G. T. Shepherd (C.E.G.B.) and J. C. C. Stewart 
(U.K.A.E.A.); insurance of land-based nuclear projects, 
A. G. M. Batten (Alliance Assurance Co.) and G. F. 
Bullock (Vulcan Boiler & General Insurance Co.); tech- 
nical and economic development of the gas-cooled reactor, 
R. D. Vaughan (Nuclear Power Plant Co.); factors 
influencing a nuclear power programme, H. Cartwright 
(U.K.A.E.A.); integration of nuclear power into a large 
generating system, D. Clarke, P. W. Cash and F. Faux 
(C.E.G.B.). 


British National Committee 


At the annual general meeting of the British National 
Committee last May, Sir Christopher Hinton (chairman, 
C.E.G.B.), who also represents the Royal Society on the 
committee, was elected as vice-chairman in succession to 
Sir John Hacking. Changes in other representatives of 
co-operating bodies (predecessors’ names in brackets) 
were notified as follows:—Messrs. A. H. Carmichael, 
C.M.A. (the late Sir John Dalton); H. Cartwright, 
U.K.A.E.A. (J. B. W. Cunningham); C. L. Champion, 
War Office (Dr. D. E. E. Gibson); Dr. C. M. Cawley, 
D.S.LR. (Dr. A. C. Monkhouse); Dr. J. E. Garside, 
Institute of Fuel (Sir Ernest Smith). 

Regarding the international position, the annual report 
for 1958 is now available from the central office of 
the World Power Conference, 201-2, Grand Buildings, 
Trafalgar Square, London, W.C.2. Under the president, 
Mr. Franz Holzinger (Austria), the executive council was 
formed of Sir Vincent de Ferranti, chairman; Sir Harold 
Hartley, hon. chairman; with Mr. C. Milicevic (now 
succeeded by H. E. Don J. A. Suanzes (Spain), Major- 
General H. A. Young (Canada) and Mr. A. S. Pavienko 
(U.S.S.R.) as vice-chairmen, Mr. C. H. Gray (secretary) 
and representatives of national committees, who included 
Sir John Hacking, Sir Christopher Hinton, Dr. A. Parker 
and Mr. H. G. Nelson on behalf of Great Britain. 
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Brief accounts are given of recent activities of the World 
Power Conference and of its relations with other inter- 
national bodies. A new edition of the W.P.C. statistical 
year book (No. 9) is expected to be published this summer. 

During 1958, expenditure by the International Execu- 
tive Council (Central Office Maintenance Fund) of £4,495 
exceeded income by { 101. 





Letter to the Editor 


Letters should bear the writers’ names and addresses, not neces- 
sarily for publication. Responsibility cannot be accepted for 
the opinions expressed by correspondents. 


Technical Information 


I HAVE noted with interest the leaderette under the 
heading “Technical Information” which appeared in 
your issue of 28th August. 

As you know, the A.S.E.E. organises annually among its 
members competitions designed to achieve the objective 
you mention—that is to say, the publication of papers of 
considerable interest, dealing with problems encountered 
in day-to-day engineering practice, at a level of the “ less 
advanced nature” to which you refer. One such com- 
petition has the sole object in view of encouraging 
members of the A.S.E.E. to prepare papers on subjects 
within their own field of experience, and to read those 
papers before branches of the Association. Another 
competition is designed to encourage the preparation of 
papers by technician members, though entry into this 
competition is open also to certain technical college 
students. Moreover, in addition to lectures in the national 
programme, which the electrical Press regularly report, 
each year some 300 lectures, on a wide variety of matters 
of technical and general interest, are given throughout 
the Association’s chain of branches, and summaries of 
these appear in the A.S.E.E. Journal for all to read. 

My Association believes, and the record shows the 
belief to be justified, that the encouragement of latent 
talent brings about, in the long run, “.. . the emergence 
of new authors, hitherto reluctant to air knowledge or 
opinions which they have felt to be somewhat restricted ” 
—as the Electrical Review so appositely puts it. 

London, W.C.1. E. A. BROMFIELD, 

General Secretary, 
Association of Supervising 
Electrical Engineers. 





Prices of Materials 


In the accompanying table we give the basis prices of the 
more important materials used in the electrical industry. 
The figures given are the selling prices and are those quoted 
on Tuesday last. 





ALUMINIUM ingots... =r 7 ton {180 os od 
COPPER, H.C. Electro .. ii os ton £236 10s od 
Fire Refined 99-70% .. a 4 ton {235 os od 
Fire Refined 99°50% .. ms Se ton £234 os od 
COPPER Tubes .. a i aie lb 2s 3}d 
Sheet ... ie ey ae >. ton £268 5s od 
H.C. wire and strip .. ae tie ton {286 15s od 
LEAD, English .. a an wt ton {71 15s od 
Forei ¥ c- ss ee re ton 70 os od 
MERCURY gs flask £71 10s od 
TIN, block (English) - ton £792 10s od 
ZINC, G.O.B. Foreign .. ton £86 ss od 
BRASS Tubes (solid drawn Ib 1s rofd 
Wire te a - Ib 2s 83d 
PHOSPHOR BRONZE Wire Ib 48 1}d 
PLATINUM a mn oz £28 10s od 
RUBBER, No. 1 R.S.S. spot Ib 334d—338d 
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Financial Section 





STOCKS and 
SHARES 


CONJECTURES about the General 
Election (mow announced for 8th 
October) have of course produced an 
atmosphere of suspense in almost all 
markets of the Stock Exchange, creating 
among investors a general disinclina- 
tion to take on fresh commitments 
and a tendency towards precautionary 
profit-taking. With no assistance from 
a weak gilt-edged market, industrial 
shares as a whole retreated cautiously 
from their advanced positions. In the 
electrical markets a main event was 
the beginning of dealings in the 
General Electric Company’s new 6 
per cent unsecured loan stock, which 
attracted such an overwhelming re- 
sponse from stockholders that appli- 
cants received only a small proportion 
of their requirements. In early trans- 
actions there was a premium of about 
a point on the issue price of 100. Big 
capital issues by Plessey and Thorn 
Electrical Industries also produced 
centres of activity. 


Reactions 

While the setback in industrial share 
prices was general, its dimensions were 
small in comparison with the extent of 
previous advances and _ affected 
principally the issues offering tempting 
profits as a result of recent sharp rises. 
In the field of domestic equipment, 
Hoover lost half-a-crown to 77s 6d 
and Morphy-Richards 1s 3d to 28s 6d. 
Among radio shares, Decca “A” 
came back 1s 6d to 37s and there were 
other losses of up to a shilling. Profit- 
taking among motor accessory issues 
was reflected in Lucas, S. Smith, and 
Chloride Electrical. Of the electrical 
market leaders, English Electric shed 
2s to 43s and A.E.I. 1s 9d to 59s 6d. 
However, the trend was by no means all 
in one direction. Westinghouse Brake 
were notably strong at 47s 6d, while 
Pyrotenax, British Thermostat, Duport 
and Sun Electrical moved up to their 
best prices of the year. 


Plessey Issue 

The ros Plessey ordinary shares are 
now quoted ex the “rights” issue of 
3°6 million new shares offered to 
existing holders, in the proportion of 
one for two, at a price of 23s 6d. 
Terms of the offer, taken in con- 
junction with the company’s profit and 
dividend estimates in the circular to 
shareholders, induced an initial rise of 
some 5s in the quotation. After 
deduction of the value of the rights 
the old shares stood at 32s 6d and the 
new at a premium of 9s, with instal- 
ments of 10s per share to be paid by 


22nd September and the remaining 
13s 6d early in December, until when 
they will be transferable free of stamp 
duty. Having regard to the size of 
the premium, shareholders may be 
reminded of the invitation to apply for 
shares in excess of their allotments. 
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In their statement accompanying the 
new share issue, the Plessey directors 
gave an estimate that group profits 
(before tax) for the year ended last 
June would be in the neighbourhood 
of £2-2 million and expressed the 
intention of paying a final dividend of 


Price Changes in 








Week’s Dividend i9s9 
Middle Rise ————._ _-\~ 
Company or Board Nom. price Pre- Last Yield % High- Low- 
Value 7th Sept. Fall vious est est 

Gilt-edged Stocks isd 
Brit. Elec. 1968/73 100 78 -} 3 3 317 0 80} 77k 
Brit. Elec, 1974/77 100 75 -} 3 3 400 77 744 
Brit. Elec. 1976/79 100 794 -} 3} 35 48 0 80} 77} 
Brit. Elec. 1974/79 100 88 -} 4b 4} 41559 9 87} 

Overseas Electric Supply © 
Calcutta Elec. he 19/- 6°8t 7t 118 0 19/6 16/- 
East African Power » & 20/6 7h 8 7% 0 22/3 19/3 
Nigerian Elec. » & 14/6 8 8 10 6 15/- 13/- 
Perak Hydro-Elec. . & 15/- 12} 10 369 15/- 12/3 

Electrical Shares 
Aberdare Holdings 5/- 16/6 174 17} 5§ 60 16/9 15/6 
Aerialite ... 5 I/- 9/- 54 54 600 9/6 7/9 
Allen, W. H. ~ oe 51/3 iT 12 413 9 51/3 43/- 
Allied Insulators ... eee a 21/3 -- 20t 4140 21% 18/9 
Anglo-Portuguese Tel. ... . él 29/- —6d 9 9 6 43 29/6 26/6 
Aron Elec. Ord. ... ~ ae 56/3 15 15 569 62/6 55/- 
Assoc. Elec. Ord.... a ae 59/6 -I9 15 1s 509 63/6 53/9 
Automatic Tel. & El. ». 75/- 17 17t 410 9 82/6 71/3 
Babcock & Wilcox « a 49/- -—3/6 132 13 560 54/6 45/6 
Bakelite ‘ 10/- 31/3 15 1s 4160 31/3 22/- 
Baldwin, H. J. 2/- 2/6 20 20 os 3/- 2/3 
Berry's Electric ... 5/- 21/3 10 20t 414 2/- 7/3 
Bowthorpe Holdings 2/- 14/9 25 27 313 0 15/6 9 
British Elec. Traction: 

Def. Ord.“ A" on 37/6 -3}- 23 35 413 3 41/- 35/6 
B.1. Callender’s is —_— 52/6 —If- 24 134 529 56/6 44/9 
B.1. Callender’s 6% Pref. oa 20/6 6 6 517 0 2/6 19/9 
British Thermostat oo & 28/- +i/- 30 35 32 6 2B/- 18/6 
British Vac. Cleaner 5/- 7/9 10 74* 4169 79 4/6 
Brook Motors 10/- 50/9 +94«— 3S 244* 415 0 54/3 46/- 
Bulgin, A. F. I/- 10/6 +34 «45 50 415 3 10/6 6/9 
Bulpitts 5/- 18/3 -- 15 423 18/3 10/- 
Burco Dean ae 5/- 15/6 -3d 22h 16* $33 1sj9 12/3 
Cable & Wireless: 

Ord. ‘a 5/- 15/9 —3d 10 10* 336 16/- 12/3 

4% Loan -. 100 94) 4 “ ‘2.9 93 
Chloride El. Sesvege se A” ns wn 57/- —2/6 17} 20t 414 0* 60)/- 43/8 
Clarke Chapman * ke 53/9 27} 13}* i £. 66/3 52/6 
Cole, E. K.. 5/- 22/- —If- 7h 20 411 0 23% 17/3 
Contactor Swiechgear 5/- 15/- 20 14* 413 3 15/- 12/- 
Cossor, A. C. 5/- 79 - 6d 24 Nil Nil 9/- 6/3 
Crabtree ... . 10/- 30/3 20 20 612 3 31/6 28/- 
Crompton Parkinson 5/- 14/- —3d 16 12* 459 14/3 1/9 
Davis & Timmins .. 5/- 17/- 18 20 517 9 17/- 14/6 
De La Rue 10/- Si/- 17} 20 318 6 5S4/- 30/3 
Decca“ A” 10/- 37/- —-l6 433 50 5 8 O* 40/3 33/3 
Desoutter ... 5/- 27/6 324 219*t 3189 27/6 19/- 
Dewhurst ... 2/- 8/- 20 20 500 8/3 7/3 
Dictograph Tel. 2/- 7/6 20 20 §69 8/3 7/- 
Dubilier Condenser I/- 4/6 20 25 510 5/- 3/3 
Duport 5/- 14/3 +i- 2 125° a ae 14/3 10/3 
E.M.1. 10/- 51/3 +6d 1s 20*t 318 0 64/6 48/- 
Electrical Agperems ans 5/- 15/- 123 145 4169 15/- 13/- 
Electrical Components ... wo ae 14/6 —6d 124 1S § 36 s/o 10/6 
Elec. Construction oo @ 33/6 8} 9 576 33/6 27/9 
Ellioet-Automation on, aa 23/9 _ 10t 220 3 16/9 
English Electric ... ae 43/- —2j- 4 14 469% 45/- 37/10 
English Electric ws Pref. « & 13/- 3} 32 515 6 12/9 12/3 
Ericsson Tel. on oh 2/9 +6d 12t 13t 476 2/3 2/3 
Ever Ready ail on: ae 24/3 —I- 2 2731 3 8 3* 26/- 13/3 
Falk Stadelmann ... — 25/- 17} 10*t 800 6 632/99 25/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* After scrip issue. 


t Free of income tax. 


} Dividend indicated. 
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7 per cent on the old capital. 
new shares will not rank for this 
distribution.) A profit at the figure 
indicated would represent an improve- 
ment of more than 50 per cent on the 
result for 1957-58, and provide more 
than twofold cover for an annual 


dividend rate of 14 per cent on the 
ordinary capital as now increased to 
£5°4 million. Dividends for last year 
were equivalent to a total of 10 per 
cent, allowing for the 200 per cent 
scrip issue distributed last May. At 
their present price the shares are on 


Electrical Investments 








Week's Dividend 1959 
Middie Rise ——SS NN souteall 
Company or Board Nom. price Pre- Last Yield % High- Low- 
Value 7th Sept. Fall vious est est 
Electrical Shares—continued isd 
G.E.C, en tie a he ie 38/- 10 10 S &3 40/3 31/3 
G.E.C. 63% Pref. ... - oa 22/)- 6} 6} 518 3 22/- 20/3 
General Cables ... os a eS 8/3 24 15 920 9/3 7/6 
Greenwood & Batley... i 105/- 20 30 514 3 105/- 75/- 
Hackbridge Holdings... oa, ae 16/9 20 20 519 6 19/3 14/3 
Hackbridge & Hewittic ... an ae 13/6 20 20 5ii oF 13/6 10/6 
Head Wrightson ei ns 30/- —2j/- I7} 20* 369 32/- 24/3 
Heatrae ... sat Poe ack 8/- 20 20 500 10/- 7/6 
Holophane “aa aS. in” 17/6 —Ij3 37% 223* 686 18/9 14/9 
Hoover... = os nevi Ge 77/6 —2/6 50 60 317 6 81/6 55/- 
LCA. = sas s one 40/- -% ° 2 8* 400 42/6 33/- 
Intl. Combustion ... im ios 35/- 25 30t 459 36/6 29/9 
Intl. Computers & T. ... ao Oo 64/6 -I- — 8t 299 78/9 57/6 
Johnson & Phillips wn a oO 21/6 —6d 5 5 413 0 30/6 21/- 
Lancashire Dynamo “a joes 43/9 it 123t 460 43/9 31/6 
Laurence Scott ... ote ios 17/3 15 15 315 of 17/3 14/- 
Lister, R. A. bas am aw @ 42/)- +1/6 10 1243 519 0 42/- 32/9 
Lucas, J. ... hes ia oe 53/- 1/6 7} 10t 315 6 55/- 43/3 
Marconi Marine ... oa Ser ee 42/- 10 10 415 3 48/6 40/- 
Marryat & Scott ... aie ony a 9 37} 224* 412 3 10/- 8/6 
Mather & Platt... ola ao 45/6 +6d 15 10§* 414 0 51/6 41/3 
Metal Industries ... oa we Oe sI9 > -3/6 14 14 580 56/3 39/9 
Midland Elec. Mfg. _ us On 46/3 123 10* 466 46/3 41/6 
Morphy-Richards ... “ an” te 28/6 -—13 2 20 214 3 30/6 18/- 
Murex ies itn on ot 51/3 +3/9 17} 15 517 0 51/3 42/- 
Newman Ind. 7 ‘a x. 3/3 —3d 10 10 630 3/6 2/3 
Oldham & Son... sai a 3/- 173 17} 5169 3/- 2/6 
i ii ke oie 47/6 —9d ni Sit 3 8 3 55/9 45/9 
ay -. FLIO  124/- —3/ 14 14 22 9 = 130/- 88/- 
Plessey ... sa led = | 32/6x.r. 30 14°f 463 37/6 23/6 
Pye ... “ we an oe ae 15/- —6d 12} 123 43°3 16/9 13/9 
Pyrotenax ... ie wat — = 40/- +2j- — 34 45.0 40/- 33/9 
i i ai = =“ | 23/6 15 15 33? 23/6 17/6 
acum Roe we oe ae - 90/- 17} 17} 317 9 98/- 85/9 
Rheostatic wi ms ey 10/6 123 123 415 3 10/9 8/3 
Richardsons Westgarth ... .» 10/- 12/3 —3d 8} 8} 616 0 15/3 12/- 
i = ine a, 29/6 25 25 “,.4:2 32/- 28/6 
meee Ss. at a 16/3 —-ij3 2 123 *t 3 / 6 17/6 11/6 
Southern Areas ... die jo 14/6 Nil Nil Nil 15/- 10/6 
Strand Elec. ra on | Ws +1). 1S 20 810 3 Wwe 8/6 
Sturtevant “s — — | 18/- St St 616 0 20/- 17/- 
Sun Elec. ... eh me a 16/9 +6d 25 25 314 9* 16/9 8/3 
Switchgear & Cowans ... a. ae 13/9 224 1s* SO 13/9 10/3 
T.C.c. ove ese -. 10/- 47/- +2)/- 25 25 § 66 47/- 38/- 
Telephone Mfg. ... ove —- —_ 6/3 10 10 800 6/3 4/9 
Telephone Rentals ans ay 17/- 12} 124* 313 6 17/- "9 
Thompson (John) fob » a 20/- —6d 25 25 650 25/6 20/- 
Thorn Elec. jae = - > 34/6x.r. 17} 20 218 0 40/- 26/3 
Thornycroft = cn oo 26/3 —9d 125 7} 514 3 30/- 20/6 
Tube Investments... os = Se 89/6 -Is Is 17} 318 3 91/6 71/6 
Vactric fas = <<. a 44/6 —i- 2 373 4 3 46/6 26/3 
Veritys ... ae ae i. a 1/6 123 23 — 5/- 1/3 
Walsall Conduits .. mar aw. 4) 12/6x.d. 2243 223 420° 14/2 10/8 
Ward & Goldstone - — 45/- -i3 2 30 369 46/3 30/6 
Watford ... re. ‘as ~_ —_ 9/6 25 25* 5 5 3 9/3 7/6 
Westinghouse... _ a, 47/6 +2/- 10 10 443 47/6 39/6 
West, Allen het ee aaa 12/9 123 119* 4110 14 up 
Wolf Electric ie on ae - a 9/3 10 10 580 9/3 7/9 
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a prospective yield basis of a little 
over 4} per cent. As a result of the 
issue Plessey’s resources are increased 
by over £4 million. 


Thorn Electrical Capital 


As the result of another substantial 
“rights” issue, dealings began this 
week in the new §s shares offered to 
shareholders of Thorn Electrical In- 
dustries at 25s, on a one-for-three 
basis. They are invited to subscribe 
also for £34 million 6 per cent loan 
stock at par, the amount of new capital 
involved in the combined operation 
being nearly £6} million. In their 
** ex-rights ” form the old shares were 
quoted at 34s 6d, with the new at a 
premium of about 9s. Last month 
the company announced a substantial 
expansion of earnings for the year 
ended in March, and an increase in 
the dividend—which comes as a single 
annual payment—from 17} to a still 
very-well-covered 20 per cent. The 
directors hope to be able to repeat 
that rate next year on the increased 
capital. Turnover is said to be 
running above last year’s level, and a 
further advance in trading profits is 
in prospect. The indicated yield on 
the shares is just under 3 per cent. 


Progress of Telegraph Condenser 


Telegraph Condenser 10s shares 
were raised in the market to about. 47s 
(the official quotation remaining at 
45s) after the company’s announce- 
ment of an increase of nearly £100,000 
to £304,000 (before tax) in profits for 
the six months up to last June. The 
interim dividend is kept at 5 per cent. 
Total distributions of 25 per cent have 
been paid for the last five years, the 
last of them being covered about twice 
by the improved profits of 1958. At 
the annual meeting earlier this year, 
the business was said to be benefiting 
from the effect of the hire-purchase 
relaxations upon demands for com- 
ponents used in radio, television and 
domestic equipment, and the chairman 
anticipated another satisfactory year. 
There is a yield of close on 5} per cent 
on the shares at their current price. 


Radio & Allied Prospects 


Offered publicly for sale at 9s only 
last May, the 5s shares of Radio & 
Allied (Holdings) have been quoted at 
about 21s 6d since the appearance of 
the annual report. This shows a 
profit, for the year ended in April, of 
£1-2 million (before debenture interest), 
against the prospectus estimate of not 
less than £820,000; and the dividend 
of 22} per cent is 7} per cent more 
than the rate then forecast. No cash 
dividend is proposed on the con- 
vertible ordinary shares, so that, as 
the chairman’s statement points out, 
the company is distributing only about 
£62,000 net from a profit of £618,000, 
after tax, and is retaining a substantial 
balance for the financing of further 
growth. 
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REPORTS and DIVIDENDS 


General Electric Co., Ltd.—Speak- 
ing at the annual meeting on 3rd 
September, Sir Leslie Gamage, the 
chairman, announced that holders of 
the maturing £8 million 3} per cent 
unsecured loan stock 1954-59 had 
applied for £4 million of the new 6 per 
cent unsecured loan stock 1979-84 and 
the applications had been accepted in 
full. For the balance of £4 million 
stock which was offered for subscrip- 
tion to the preference and ordinary 
stockholders and to holders of the un- 
secured loari stocks of the company 
more than 7,500 applications had been 
received for over £43 million stock. 
Applications for £100 and £200 stock 
had received allotment in full and 
applicants for £300 to £50,000 stock 
had been allotted approximately 10 per 
cent of the amounts applied for, with 
a minimum of £200 stock, and those 
for over £50,000 stock had received 


-approximately 5 per cent of the 


amounts applied for with a minimum 
of £5,000 stock. 


Hackbridge Holdings, Ltd.—This 
company’s 1958-59 accounts were 
reviewed in our 21st August issue. In 
his speech, which has been circulated 
to shareholders in advance of the 
annual meeting on 24th September, 
the chairman (Mr. A. L. Foulger) 
refers to the slight improvement in 
profit despite lower margins. During 
the past year £122,820 was expended 
on plant and machinery entirely from 
the company’s own _ resources. 
Although there was a decline in orders 
received during the latter part of the 
financial year, the value of orders on 
hand compares favourably with the 
preceding year’s. The company is 
faced with severe competition in both 
home and export markets but Mr. 
Foulger is confident that the company 
will continue to secure a reasonable 
share of the available business and 
that satisfactory results will again be 
produced. 


Efco, Ltd.—As we reported in our 
issue of 14th August, this company’s 
net profit for 1958-59 (after deducting 
proportion of subsidiaries’ net profit 
attributable to outside shareholders) 
was £154,474 (against £124,228), the 
ordinary dividend being raised from 
15 to 174 per cent. The annual meet- 
ing is to be held on 24th September 
and the chairman’s speech has been 
circulated with the report. Mr. D. F. 
Campbell refers to the formation of 
Birlec-Efco (Melting), Ltd., to take 
over activities in connection with metal 
melting furnaces and induction heat- 
ing. In this Efco are partners with 
Birlec, Ltd., a wholly-owned sub- 
sidiary of Associated Electrical 
Industries, Ltd. Work has begun on 
a new factory on the Sheerwater 
Estate, near Woking, to concentrate 
manufacturing operations now being 
carried out in three small works at 
Hounslow, Hersham and Walton-on- 


Thames, which will eventually be dis- 
posed of. The other divisions of the 
electric furnace business are being 
actively developed in several new fields 
by the Electric Resistance Furnace 
Co. and Royce Electric Furnaces. A 
particularly interesting installation of 
furnaces, costing more than £300,000, 
has been made in the new Sulzer 
foundry at Ober-Winterthur, near 
Zurich. The company’s interest in 
Canada is maintained through its hold- 
ing in Birlec-Efco (Melting). The 
South African subsidiary made a small 
profit. The Electro-Chemical Engi- 
neering Co. had a most successful year. 
Among the important orders received 
was one worth over £300,000 from 
Japan. 

Mr. Campbell concludes with the 
remark that the prospects for the 
current year are encouraging but he 
refrains from making any prognostica- 
tion of the long-term trend. 


Thorn Electrical Industries, Ltd.— 
The company has announced its pro- 
posals for raising a net amount of about 
£5-6 million of new capital. They 
involve the issue of £34 million of 
6 per cent unsecured loan stock and 
the offering to ordinary and “A” 
ordinary stockholders of 2,179,520 §s 
ordinary shares at 25s each on a one- 
for-three basis. The proceeds will be 
used to reduce bank overdrafts and 


provide further working capital. The - 


directors report a rise in turnover 
during the current financial year and 
expect to be able to maintain the 20 per 
cent dividend on the larger capital. 


George Cohen 600 Group, Ltd.—In 
his circulated statement to stock- 
holders, Mr. C. M. Cohen (chairman 
and managing director) says that 
profits for the year ended 31st March 
last were adversely influenced by the 
general decline in demand for capital 
plant, by the reduced demands made 
on the’ steel stockholding businesses 
and by a narrowing of profit margins; 
the upsurge in group profits during 
the last quarter arrived too late to 
counteract the fall experienced during 
the first nine months. Generally, the 
group’s order books are healthier and 
trends are better. The figures for the 
first four .months of the current 
financial year show a marked improve- 
ment compared with those of the 
corresponding period of the year under 
review, but the chairman says that he 
does not feel justified at this stage in 
predicting a very material change in 
the level of profits for the present year. 


The Telegraph Condenser Co., Ltd., 
reports a profit of about £304,000 
(against £205,000) for the half-year to 
30th June last. The interim dividend 
is maintained at 5 per cent. 


The Rangoon Electric Tramway & 
Supply Co., Ltd., announces a loss of 
£7,203 for the year to 30th September, 
1958; the preceding year’s loss was 
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£8,596. The carry-forward is reduced 
to £54,393. It is hoped that the chair- 
man will be able to make a statement 
on nationalisation compensation at the 
annual meeting. 

Associated British Engi ing, Ltd., 
incurred a net loss of £99,251 in 
1958-59; in the preceding year there 
was a profit of £30,227. No dividend 
is being paid; an interim distribution 
of 24 per cent was made for 1957-58. 
The main reason for the result is said 
to be a continuation of the heavy losses 
of a principal subsidiary in the 
automotive and industrial division. 
Reasonably good profits were earned 
by the marine division. 


K.G. (Holdings), Ltd., report a rise 
in profit from £189,226 in 1957-58 to 
£255,660 last year, but the ordinary 
dividend is held at-30 per cent. During 
the year ordinary shareholders were 
given one £1 7} per cent preference 
share for each §0 ordinary shares held. 
The sale of Bonochord, Ltd., has been 
completed at a substantial profit. 


Peerless-Kenwood Merger.—The 
proposed terms upon which the merger 
of Peerless & Ericsson and the Ken- 
wood Manufacturing Co., Ltd., is to 
be arranged are that, for each Is 
ordinary share, holders in Kenwood 
will receive four 1s Peerless & 
Ericsson ordinary shares. 


The Midland Electric Manufactur- 
ing Co., Ltd., has declared an interim 
dividend of 4 per cent. Last year the 
total distribution was 10 per cent; there 
was no interim payment. 

The Britannia Electric Lamp Works, 
Ltd., states that the group profit for 
1958-59 was £24,320, against £34,495 
for the preceding year. The dividend 
is maintained at 124 per cent. 


The De La Rue Co., Ltd., announce 
that the “rights” offer of 10s shares 
at 27s 6d per share has been accepted 
to the extent of over 93 per cent of the 
740,800 shares involved. 


The Sun Electrical Co., Ltd., has 
declared an interim dividend of 2} per 
cent on increased capital. Last year 
5 per cent was paid on the smaller 
capital. 


‘ Hilger & Watts, Ltd., are maintain- 
ing their interim ordinary dividend at 
5 per cent. 


_ Switchgear & Cowans, Ltd., are pay- 
ing an interim dividend of 5 per cent 
on doubled capital. Last year’s 
interim distribution was Io per cent. 


Walsall Conduits, Ltd., has declared 
an interim dividend of 5 per cent on 
the ordinary shares. 


The Automatic Telephone & Elec- 
tric Co. Ltd., is again paying an 
interim dividend of 5 per cent. 


_ The Calcutta Tramways Co., Ltd., 
is again to pay a dividend of 24 per 
cent, free of tax, for the past year. 


Cape Electric Tramways (1949), 


Ltd., is repeating its dividend of 8 per 
cent in respect of 1958-59. 
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New Companies 


Southwark Electric, Ltd.—Registered 1st 
July. Capital £1,000. Manufacturers of and 
dealers in electrical apparatus, appliances and 
fittings, etc. L. R. MacConnell is the first 
director. Regd. office: 11/13, Southampton 
Row, W.C.1. 

P.E.A.K. Electrical Co., Ltd.—Registered 
1st July. Capital £2,000. Electricians, manu- 
facturers and workers of and dealers in elec- 
trical apparatus, etc. Soticitors: Messrs. 
Lucien Fior, 14, Manchester Square, W.1. 


Speaks (Electrical), Ltd.—Registered and 
July, Capital £1,000. Electrical engineers, 
etc. Directors: T. Speak, Mrs. Hannah 
Speak, R. Speak and Mrs. Joan Speak. Regd. 
office: 77, Northgate, Blackburn. 


G. & T. Electrics, Ltd.—Registered 22nd 
June. Capital £500. Manufacturers of and 
dealers in domestic, household and general 
electrical and other equipment and appli- 
ances, etc. Directors: G. T. Ford and T. W. 
Jones. Regd. office: 246/8, Plumstead High 
Street, S.E.18. 


S, Tildesley & Son, Ltd.—Registered 17th 
June. Capital £2,000. Electrical contractors, 
retailers, repairers, hirers and installers of, 
and dealers in radio and television sets, etc. 
Directors: S. Tiidesley and Mrs. Amy 
Tildesley. Regd. office: 111, Nimmings Road, 
Blackheath, near Birmingham. 

East Yorkshire Homelectrix, Ltd.—Regis- 
tered 17th June. Capital £1,000. Manufac- 
turers of and dealers in domestic, household 
and general electrical and other equipment, 
etc. Directors: H. Barker and A. T. Osborne. 
Regd. office: 9, Aibion Street, Hull. 

Triangle Electrics, Ltd.—Registered 17th 
June. Capital £1,000. Electrical and mech- 
anical engineers; manufacturers and repairers 
of and dealers in radio and television sets, 
etc, Directors: W. Barnard and A. 
Cascarino. Regd. office: 10, Bridge Street, 
Christchurch, Hants. 

M.R.Y. Electrical Repairs, Ltd.—Regis- 
tered 18th June. Capital £2,000. Electrical 
engineers, etc. Directors: H. Mantle and W. 


Read. Regd. office: 191, Wolverhampton 
Street, Dudiey, Worcs. 
Telewiring, Ltd.—Registered 19th June. 


Capital £100, Manufacturing and installing 
telephone systems, etc. Directors: F. H. 
Parry, R. J. Hubbard and J. S. Lillingston. 
Regd. office: 12, Union Court, E.C.2. 


Marsden (Pontefract), Ltd.—Registered 6th 
July. Capital £3,000. Electrical engineers 
and general electrical installation contractors, 
radio and television engineers, etc. Direc- 
tors: N. P. Wilson, W. J. R. Marsden and 
F. Espley. Regd. office: Ropergate End, 
Pontefract. 


Harold Goodman (Midway), Ltd.—Regis- 
tered 6th July. Capital £10,000. Electrical 
engineers and contractors, manufacturers of 
and dealers in electrical, electronic, radar, 
radio, television and telephone apparatus, etc. 
Directors: H. Goodman and Mrs. Lily 
Goodman. Regd. office: Granville Miil, New- 
hall Road, Swadlincote, Derbyshire. 


Cc. & L. Shilling, Ltd.—Registered 6th 
July. Capital £1,000. Manufacturers of and 
dealers in domestic appliances, including 
washing machines, spin dryers, etc. Direc- 
tors: L. G. Shilling, C. Shilling and L. H. 
Shilling. Regd. office: 18, Quay Street, 
Cardiff. 

Oliver Bainbridge, Ltd.—Registered 6th 
July. Capital £1,000. Electrical engineers 
and contractors, etc. Directors: O. Bain- 
bridge, Mrs. Annie E. Bainbridge and June Y. 
Baynes. Regd. office: 17, Kirkgate Cham- 
bers, Leeds, 2. 


Edmonton Electrics, Ltd.—Registered 7th 
July. Capital £100. Manufacturers of and 
dealers in electrical goods of all kinds, etc. 
Directors: C. Norman and Mrs. Pearl 
Norman. Regd. office: 207, Fore Street, 
N.18. 

E. W. Garlick, Ltd.—Registered 16th June. 
Capital £5,000. Manufacturers and distribu- 
tors of, agents for and wholesale and retail 
dealers in, electrical goods, radio and tele- 
vision receivers, etc. Directors: E. W. Garlick 


G 


and Ediih Garlick. Secretary: R. F. Sadler. 
Regd. office: 142, High Street, Northallerton, 
Yorks. 

R. J. Sweeting-White & Co., Ltd.—Regis- 
tered 11th June, Capital £1,000. Electrical 
heating, ventilating and air conditioning engi- 
neers, etc. Directors: R. J. Sweeting-White 
and R. W. W. Hammond, Regd. office: 6, 
Gate Street, W.C.2. 

Samwell & Hutton, Ltd.—Registered 12th 
June. Capital £5,000. Designers and manu- 
facturers, importers and exporters of and 
dealers in electronic devices and equipment, 
electrical, electronic, mechanical and tele- 
phone apparatus, etc. Directors: P. H. 
Samwell and T. G. Hutton. Regd. office: 
Delta Works, 54, Goodmayes Avenue, Ilford. 

C.K, Electrix, Ltd.—Registered 12th June. 
Capital £1,000. To acquire the business 
formerly carried on by D. Kershaw & F. J. 
Cronin as C.K. Electrix at 203, King Cross 
Road, Halifax, and carry on the business of 
electrical engineers, etc. Directors: D. 
Kershaw and F. J. Cronin. Regd. office: 203, 
King Cross Road, Halifax. 

Tirion Electrical, Ltd.—Registered 6th 
July. Capital £1,000. Importers, exporters 
and manufacturers of and dealers in electrical 
instruments and fittings, etc. Directors: E. 
Butterworth, Elsie Butterworth and I. E. 
Butterworth. Solicitors: Clayton, Castle & 
Monks, Radcliffe, Manchester. 

Jewell (Electrics), Ltd.—Registered roth 
July. Capital £1,000, Electricians, electrical 
contractors and engineers, manufacturers of 
‘radio and television apparatus, etc. Directors: 
W. A. G. Jewell and C. R. Banyard. Regd. 
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office: Mill Works, Victoria Road, Wood- 
bridge, Suffolk. 

Herbert, Robinson & Smith, Ltd.—Regis- 
tered 25th June. Capital £300. Electrical, 
mechanical, motor, cable, radio and television 
engineers, etc. Directors: D. A. Robinson, 
A. Smith and R. F. Herbert. Regd. office: 42, 
Devonshire Street, W.1. 

A, & J. Electrical (Regents Park), Ltd.— 
Registered 25th June. Capital £500. Elec- 
trical engineers and general electrical installa- 
tion contractors, radio and television engi- 
neers, etc. Directors: A. F. Lee and D. 
— Regd. office: 4, Westbury Avenue, 

-22. 

Radstone Ltd.—Registered 24th 
July. Capital £100. Electrical engineers and 
contractors, etc. Directors: Nathalie Rad- 
stone and Mrs. Annie Radstone. Regd. 
office: 202-4, Bishopsgate, E.C.2. 


Bankruptcies 


S. Green, electrical contractor, 373, Bolton 

Road, Darwen, Lancs.—Supplemental divi- 
dend of 14s 8d in the £ (making 20s in all), 
payable 15th September at the Official 
Receiver’s Office, 20, Byrom Street, Man- 
chester, 3. 
_ D. Fryer, company director, lately carry- 
ing on business as a radio, television and 
electrical dealer and repairer at 34, Brunswick 
Street, Stockton-on-Tees, Durham.—Receiv- 
ing order made 25th August on debtor’s 
petition. Public examination 20th November 
at the Court House, 4, Bridge Road, 
Stockton-on-Tees. 





CATALOGUES 


BATTERY CHARGERS.—12-page cata- 
logue illustrating and describing the company’s 
range of battery chargers, engine starters and 
battery testers—Crypton Equipment, Ltd., 
Bridgwater, Somerset. 

CONNECTORS.—Leaflet giving particu- 
lars of the company’s range of B.N.C. 
bayonet connectors and adaptors for use with 
electronic equipment, etc.—Smiths Aircraft 
Instruments, Ltd., Kelvin House, Wembley, 
Middlesex. 

DISTRIBUTION SYSTEMS.—Folder 
containing leaflers dealing with the company’s 
range of distribution equipment, including the 
“ Trolleymaster” enclosed collector track 
system, the “ Minip!ug ” distribution duct for 
lighting and small power installations, and a 
plug bus channel in which provision is made 
for fitting shielded sockets at 1ft intervals.— 
E.M.S. Electrical Products, Ltd., Common 
Lane, Kenilworth. 

DRIVES AND COUPLINGS.— Illustrated 
descriptive brochure (1-5814) dealing with 
hydraulic couplings and  drives.—Crofts 
(Engineers), Ltd., Bradford, 3. 

ELECTRIC FENCER.—Illustrated folder 
on the “Koltec” electric fencer unit and 
accessories.—Curtis Padwick & Co., Ltd., 
Winnal! Industrial Estate, Winchester. 


FROZEN FOOD CABINET.—Illustrated 
leaflet giving particulars of the “ Super Sales- 
man” frozen food display cabinet.—Lec 
Refrigeration, Ltd., Bognor Regis, Sussex. 

INSTRUMENTS, — Illustrated leaflet 
dealing with the company’s pH equipment.— 
Bailey Meters & Controls, Ltd., Purley Way, 
Croydon, Surrey. 

LIFTING MAGNETS.—20-page cata- 
logue illustrating and describing the company’s 
range of lifting magnets and associated equip- 
ment and a separate leaflet covering a magnet 
developed for use with fork-lift trucks.— 
W. E. Burnand & Son, Ltd., Duo Works, 
Shoreham Street, Sheffie!d, 1. 

MOTORS.—Leaflet (5950) dealing with the 
company’s “ Ritespeed ” geared motor units in 
ratings from 1 to 20 h.p.—Crofts (Engineers), 
Ltd., Bradford, 3. ‘ 

Descriptive brochure giving information on 
a range of small a.c. motors, synchros and 
generators for use in the electronics field and 
in other equipment requiring precision 


AND LISTS 


engineered products.—Smiths Aircraft Instru- 
ments, Ltd., Kelvin House, Wembley, Middx. 


OVERHEAD LINE EQUIPMENT.— 
Illustrated leaflet (FSP.3) dealing with high 
voltage outdoor fuse cut-outs.—Line Equip- 
ment, Ltd., Bridgend, Glamorgan, South 
Wales. 

_PRODUCTS DIRECTORY. — 63-page 
directory providing a quick and easy reference 
to the products of the company and the 
addresses and telephone numbers of its 
various establishments.—Plessey Co., Ltd., 
Ilford, Essex. 


REFRIGERATION PLANT.—Pamphlet 
dealing with quick-freezing machines pro- 
duced by the company.—Jackson Froster, 
Ltd., Hutton Road, Grimsby, Lincs. 

35-page catalogue covering a range of com- 
ponents and accessories for refrigeration 
plant.—Zero Electric, Ltd., 39a, Bath Road, 
Walsall, Staffs. 


RESISTORS.—Two leaflets and price lists 
covering metal oxide film resistors.—James A. 
Jobling & Co., Ltd., Wear Glass Works, 
Sunderland. 


SIGNALLING EQUIPMENT.—Leaflet 
giving particulars of the newly developed 
Type 57 shaft signalling equipment for mines. 
—A, T. & E. (Wigan), Ltd., Pioneer Works, 
Wigan, Lancs, 


SWITCHGEAR.—Leaflet (ISP.2) giving 
information on high voltage outdoor rocking 
type isolating switches.—Line Equipment, 
To" 32, Queen Victoria Street, London, 

.C.4. 


TACHOMETERS.—Leaflet (A.609) des- 
cribing a range of industrial tachometers, 
including 4 differential speed type which 
identifies the faster of two shafts.—Crompton 
Parkinson, Ltd., Crompton House, Aldwych, 
London, W.C.z2. 


TELEPHONE EQUIPMENT. — Leaflet 
(1416/1) dealing with private automatic tele- 
phone exchanges.—Communication Systems, 
we Norfolk House, Norfolk Street, London, 

.C.2 


Brochure (16014) describing the “ Atea- 
vox” automatic door porter for use in blocks 
of flats or converted houses, etc.—New Era 
Time Telephone Systems, Ltd., 5/7, 
Marshalsea Road, London, S.E.1. 
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NEW ELECTRICAL EQUIPMENT 





Oil Circuit-Breakers 


The type FDg4 oil circuit-breakers 
rated at 800, 1,000 and 1,200 A are an 
extension of the range of medium 
voltage switchgear manufactured by 

ILL SWITCHGEAR, LTD., 1, Vic- 
toria Street, London, S.W.1. The 





Ottermill oil circuit-breaker 


breakers, complete with isolating con- 
tacts, busbars and connections, have 
been tested at 25 MVA at 400 V, and 
A.S.T.A. certificates have been 
obtained. 

A mechanical trip device is incor- 
porated to prevent “inching” and 
hesitant closing and a combined oil 
dashpot and resilient buffer prevent 
bounce of the moving silver plated 
contacts on tripping. The overcurrent 
trip coils are current transformer 
operated with standard settings at 100 
and 200 per cent. Settings down to 
§0 per cent can be provided without 
any reduction in fault current rating. 
Although the electrical clearances are 
above those specified in B.S. 159 and 
B.S. 936, the breakers are of compact 
dimensions, the unit centres for the 
1,200 A breaker being only 2ft. 


High Speed Strander 

Simplified loading is one of the 
features of the 24in tubular bobbin 
strander developed by LaRMUTH & 
Butmer, Ltp., 58, Whitworth Street, 
Manchester, 1, a bobbin cradle being 









Larmuth & Bulmer strander 


Counting Instruments 


incorporated in which the shaft drops 
into the correct position on two 
running rollers and is automatically 
locked. An independent friction 
tensioning device is fitted to each 
cradle, and for quick wire threading 
the wire guide tubes are placed out- 
side the rotor, ample access being 
given at the nose section for wire 
manipulation. A quick action die box 
assembly is fitted. The single drum 
haul-off capstan has either a fleeting 
ring or knife as required, and a double 
drum V-grooved capstan assembly can 
be supplied as an alternative. The 
dynamically balanced tube rotor has a 
maximum operating speed of 650 
r.p.m. 


Terminal Blocks 


‘Multi-way terminal blocks of the 
plug and socket type, moulded in 
grey p.v.c., are announced by METWAy 
ELECTRICAL INDUSTRIES, LTp., Metway 
Works, Canning Street, Brighton, 7, 
Sussex. Two types are at present 
available, TS/160/DG, which is a 
10 A 12-way unit having a list price 
of 10s per pair, and the TS/1210/DG 
type, a 20 A 1I2-way unit priced at 
15s 6d per pair. Similar types will 
shortly be made available moulded in 
bakelite. 


Oscilloscope Camera Films 


Two films for the Thompson-Land 
series 400 oscilloscope camera have 
been produced by J. LANGHAM THOMP- 
SON, LTD., Springland Laboratories, 
Bushey Heath, Herts., both in rolls 
containing sufficient material for eight 
exposures. 

The type 46L film produces black 
and white transparencies ready for 
viewing two minutes after exposure, 
and the type 44 offers higher film 
speed without loss of print quality or 
image definition. 


Binary De-Coder 

_ To assist in the interpretation of 
information processed by automatic 
data handling equipment using binary 
coded data, a compact binary to 
decimal convertor for use with their rin 
or gin digital display unit is announced 
by CouNTING INSTRUMENTS, LTD., 5, 
Elstree Way, Boreham Wood, Hert- 
fordshire. The “ Bina-Dec” decoder, 
which is suitable for panel mounting 


decoder 





singly or in assembled groups, trans- 
lates coded information into decimal 
form using a relay tree of four or five 
relays depending upon the code used. 


Temperature Controller 


A temperature controller announced 
by Winston’ ELEcTRONICS, LTD., 
Shepperton, Middlesex, was developed 
in collaboration with the laboratories 
of United Steels, Ltd., for controlling 
furnaces used in creep testing alloy 
steels to within 0-025 per cent at 
1,000 deg C. It is suitable for 
applications where electrical thermo- 
meters operating up to 1,200 deg C 
are used. A platinum resistance 
thermometer is formed into an a.c. 
powered Wheatstone bridge with the 
pre-set arm consisting of a 1,000 2 
potentiometer graded in 4,000 steps, 
each equivalent to 0-25 deg C. From 
the bridge, the out of balance voltage, 
proportional to temperature error, is 
passed through ‘a two-stage amplifier 
giving a gain of approximately 2,000, 
displayed by a “ magic eye” indicator 
and fed to a phase sensitive bridge 
which gives a positive or negative out- 
put if the furnace temperature is lower 
or higher than the correct setting. 
This output is amplified and applied 
to one section of the relay controlling 





Winston-United Steels temperature con- 
troller 


the furnace relay. A time interval 
generator provides switching cycles of 
30 sec to the other section of the relay, 
so connected that the first section 
conducts, energising the furnace relay, 
only when the control signal from the 
thermometer is more positive than the 
signal from the time interval generator. 
When the furnace is at the correct 
temperature the relay is energised for 
half of the time cycle. The switching 
of the furnace relay alters the furnace 
current between two values chosen to 
match the furnace characteristics. The 
controller operates from a 200/250 V 
or 100/130 V 40/100 c/s supply. 


General-Purpose Oscilloscope 
The introduction of the TF 1330 
general-purpose oscilloscope has been 
announced by MARCONI INSTRUMENTS, 
Lrtp., St. Albans, Herts. Its frequency 
response extends from d.c. to 15 Mc/s, 
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and the sensitivity is variable in seven 
steps from 50 mV/cm to 50 V/cm; a 
signal of only 300 mV will provide 
full coverage of the 6 cm by 10 cm 
screen. 

A balanced lumped-constant delay 
line is incorporated in the vertical 
deflection system to allow distortion- 
free observation of the whole of a 
signal under investigation. The time- 
base sweep velocity is variable from 
I sec/cm to or pwsec/cm in fifteen 
ranges and can be increased up to 
0-02 psec/cm using X expansion; each 
range may be easily standardised 
against an external source. Trigger- 
ing can be applied internally or 
externally, or from an internal supply- 
frequency source. Directly calibrated 
potentiometers are used for the 
measurement of both signal amplitude 
and time. The calibration is accurate 
to within +2 per cent and is 
independent of either X expansion or 
Y gain. 

The sin cathode-ray tube has a 
spiral post-deflection accelerator and 





Marconi oscilloscope 


operates at an e.ht. of 10 kV. A 
longer-persistence tube can be 
supplied in place of the normal type 
if required. The viewing hood around 
the screen of the tube may be removed 
for the attachment of an oscilloscope 
camera unit. 

A dual-trace model of the instrument 
type TF 1331, is also available, 
basically similar to the TF 1330, with 
the addition of electronic beam switch- 
ing for displaying two signals either 
on alternate sweeps or at 100 kc/s 
switching rate. 


Induction Process Heating 


The first induction heater in a 
range being manufactured by PYE, 
Ltp., R.F. Heating Division, 28, James 
Street, Cambridge, is the R.F.1, giving 
a continuous output of 3 kW at 2 Mc/s. 
The unit is designed for bench opera- 
tion, having overall dimensions of 
264in high, 22in wide and 253in deep, 
and is housed in an aluminium cubicle 
with safety switches on the removable 
sides. 

The equipment is self-contained 
with an automatic resetting process 
timer and an overload relay to protect 
the oscillator valve. Provision is made 





Pye induction heater 


for remote control and a pulse is avail- 
able at the end of the heating cycle 
to initiate any quenching or other 
operation required. The oscillator 
valve and coil are water cooled, using 
1-5 gal/min, with a flow switch in the 
supply which will switch off the equip- 
ment should the water fail, protecting 
the valve from overheating. The 
equipment is arranged to operate from 
a three-phase 360-460 V 50 c/s supply, 
with a full load consumption of 6-1 kW. 


Reciprocating Saw 


A_ two-speed, electrically-powered, 
hand-held reciprocating saw manufac- 
tured by the Skil Corporation of 
Chicago is being distributed in this 
country by the BRITISH EQUIPMENT Co., 
Ltp., Ixworth House, Ixworth Place, 
London, S.W.3. The lower speed is 
used when cutting metal and the 
higher speed permits fast cuts to be 
made in wood, plastics, hardboard and 
similar materials. A two-position 


blade shoe is fitted, the arm of which 
can be moved forward to bring the 





Skil reciprocating saw 





unused half of the blade into action 
when the portion originally in front of 
the shoe becomes worn. The saw is 


- priced at £55. 


Control Relay 


A transistorised control relay for 
the remote switching and indication of 
loads where the power through the 
control circuit contacts must be kept 
to the minimum has been introduced 
by Erectro Metuops, LTD., Industrial 
Control Division, Caxton Way, Steven- 
age, Herts., the control circuit power 
being limited to less than 5 mW. The 
control relay is connected in series 
with a transistor across a low voltage 
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Electro Methods control relay 


dc. supply derived from a transformer 
and rectifier. A bias applied to the 
transistor causes the relay to energise. 
It is suitable for connection to a 
200/220 or 230/250 V 50-60 c/s supply 
and its maximum switching capacity is 
15 A at 250 V a.c. with a non-inductive 
load. 


Float Switch 


In the float switeh developed by 
MEGATOR Pumps & COMPRESSORS, 
Ltp., 43, Berkeley Square, London, 
W.1, the whole unit, comprising 
switch, float gear and counterweight, 
forms a single assembly for mounting. 
Small head-room only is required, as 
it can be mounted near the upper 
water level and still provide for a large 
rise and fall. A B.S.A. “Acme” 
switch is used, and this may be of a 
Buxton certified type for Groups I, II 
and III gases, or supplied with a 
water- and dust-proof enclosure. The 
single-pole switch, with silver contacts, 
is rated at 10 A, 440 V ac. 


Clip-On Ammeter for Electric 
Railways 


A clip-on ammeter developed by 
FERRANTI, LTD., to measure currents 


Ferranti clip-on ammeter 
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flowing in electrified railway lines 
operates on the conventional split-core 
current transformer principle, but has 
an extended triangular shaped core 
which can accept all standard types 
of rail. 

Currents up to 500 A a.c. can be 
measured in six ranges, selected by 
a thumb-operated switch, and the 
accuracy is within + 5 per cent of 
full scale on all ranges. 


Aerial Cable Roller 


An aerial cable roller recently 
marketed by the BoRER ENGINEERING 
Co., 54, Park Lane, Croydon, Surrey, 
was originally designed for use with 
p.v.c. telephone cables and _ incor- 
porated wooden rollers. By substitut- 





Borer cable roller 


ing these for aluminium rollers it may 
be used with copper or aluminium 
conductors for overhead power distri- 
bution systems. The tool weighs 
only 23 lb. 


Contactor Relays 


A range of Swiss-made contactor 
relays, at present comprising four-pole 
normally open and two-pole change- 
over types, has been introduced by the 
STONEBRIDGE ELECTRICAL Co., LTD., 6, 
Queen Anne’s Gate, London, S.W.1. 


Stonebridge 
relay 





The relays, rated at 15 A 500 V a.c., 
have coils suitable for 230 V ac. 
operation, but coils for other a.c. and 
d.c.»voltages, and a wider range of 
contact arrangements, will be available 
later. 
Aluminium Furnace 

An aluminium melting and holding 
furnace in which the need for periodic 
crucible and element replacement has 
been eliminated has been announced by 
Heoin, Ltp., Commerce Estate, South 
Woodford, London, E.18. The furnace 
comprises a melting section which 
slopes down into a holding section, 





Hedin aluminium melting furnace 


each being separately controlled, 
heated by silicon carbide rod type 
radiating elements. 

The standard range provides 
furnaces with a throughput of 125, 250, 
509 and 1,000 lb of aluminium per hour, 
though special sizes can be built if 
required. 
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Electric Boiler 


The latest five-gallon “Apex” 
electric boiler, catalogue reference 
No. 445, announced by Lams, HINGLEY 
& Co., Ltp., Lye, Stourbridge, Worcs., 
has a cylindrical galvanised body 
finished in a silver grey heat resisting 
enamel, a choice of maroon or prim- 
rose being offered for the skirt and 
lid. Fitted with a 2 kW immersion 
element and drainer and packed in 
a cardboard carton, the boiler has a 
suggested retail selling price of £6 15s. 


Lamb, Hingley “* Apex” electric boiler 








Camberley Instrument Factory 


During a recent visit to the 
Camberley, Surrey, factory of Southern 
Instruments, Ltd., we saw something 
of the manufacture of the company’s 
instruments, including their latest 
product, the “Ansafone,” a brief 
description of which was published in 
the Electrical Review of 23rd January. 
In the single-storey factory some 30 
per cent of the labour force of approxi- 
mately 500 are women. Over 10,000 
components are dealt with weekly in 
the organisation’s whole output, which 
includes oscillographs, polarographs 
and their ancillary equipment, and the 
“ Magna-Gage,” which measures 


thicknesses within 100,000th of an inch. 

The factory comprises a sheet metal 
shop, two machine shops and a weld- 
ing shop, in addition to stores, a spray 
shop which contains water-washed 
spray booths and stoving equipment 
for baking the finished paintwork, and 
the assembly shops. There is also a 
tool room which supplies tools, jigs 
and fixtures for the manufacture of all 
items, and in addition a new wing was 
recently opened to provide room for 
experimental work on new projects. A 
number of special machines and tools 
have been produced by the company’s 
own design department. 


Part of the assembly and wiring section 
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A Supermarine Scimitar F! of 807 Squadron, Fleet Air Arm, figing rocket projectiles during target practice at sea (“‘ Flight”’ photograph) 


The electrical equipment side of the ‘‘ static’’ exhibition at Farnborough 

has again grown in proportion this year. Many of the new ideas shown 

may eventually find application in industry as has already happened in the 
case of the a.c. brushless alternator 


Taz Society of British Aircraft Constructors (S.B.A.C.) 
is holding its annual flying display and exhibition at the 
Royal Aircraft Establishment, Farnborough, Hants, this 
week. It is open to the public from today (Friday) until 
Sunday. The flying display includes the usual impressive 
series of demonstrations of the latest types of civil and 
military aircraft. The Saunders-Roe SRN.1 Hovercraft 
is also on show. The under-canvas exhibition of aircraft 
and missile components includes an increased number of 
items of electrical equipment and emphasises the growing 
complexity of aircraft electrical systems and apparatus. 
There is an increasing trend, first noticed last year, 
towards constant-frequency a.c. generation. Generally, 
however, development has again been directed towards 
reduction in the size and weight of components coupled 
with the ability to work at high ambient temperatures. 


Generators 


In most aircraft flying today, electrical power is derived 
from d.c. generators at either 28 or 112 V. Aircraft 






Rotax 40 kVA brush- 
less alternator 


designers are, however, beginning to realise the advan- 
tages of a.c. and many new designs of aircraft, some 
of which are already flying, rely for their main power 
requirements on a.c. generators. Constant-frequency a.c. 
has many advantages over d.c., including reduced size 
and weight of equipment, simpler machines without com- 
mutation difficulties and easy transformation and recti- 
fication. A.c. generating systems can be divided into two 
classes: (a) frequency-wild alternators, driven by the 
aircraft engines, feeding d.c. motors via rectifiers which 
in turn drive constant-speed alternators; and (b) constant- 
speed alternators driven by the aircraft engines through 
variable-ratio gearboxes with constant-speed output. 
A great boost has been given to a.c. generation in recent 
years by the introduction of reliable variable-ratio 
constant-speed gearboxes and a.c. systems are now 
becoming standardised on three-phase, 208 V, 400 c/s 
with earthed neutral. 

The most interesting development in a.c. generators 
in recent years has been the brushless alternator and an 
article on this subject appeared in the Electrical Review of 
17th April last. This machine has been developed to 
overcome the serious brushwear problems occurring at 
the high altitudes flown by modern aircraft. The best 
type of brushless alternator employs a revolving a.c. field 
winding with rectifiers attached to and rotating with the 
shaft. The main revolving field is fed with d.c. and power 
is obtained from the stationary stator winding. One such 
alternator is being exhibited by Rotax, Ltd. This machine 
is oil cooled and continuously rated at 40 kVA with a 
power factor of 0-75 to unity at 208 V, 400 c/s, 8,000 
r.p.m. Its dimensions are 15in long by 9}in diameter 
and it weighs 87 Ib. 

Following the successful development of the brushless 
a.c. generator, a 9 kW brushless d.c. generator is being 
displayed for the first time by the English Electric Co., 
Ltd. This machine has been designed so that aircraft 











equipped with d.c. electrical systems can benefit from 
the increased overall life and reliability of brushless 
machines. This machine weighs 30 lb and is essentially 
an a.c. machine with output rectifiers within the machine 
casing. This company is also showing a 40 kW brush- 
less a.c. generator. 

A ram air turbo-alternator designed for emergency 
power supplies is being exhibited by Rotax, Ltd. This 
alternator has an output of 15 kVA at 208 V and is driven 
by a variable-pitch turbine. A constant speed of rotation 
is obtained by a governor and pitch change mechanism 
housed in the centre nacelle. Under steady load con- 
ditions speed is controlled to within +5 per cent, giving 
the a.c. a frequency of 400 c/s + 20¢/s. 

A combined constant-frequency alternator and auto- 
matic two-speed gearbox is being shown by the Plessey 
Co., Ltd. The alternator is rated at 4 kVA with a 
frequency accurate to 1 per cent when coupled to a drive 
of 2,900-8,000 r.p.m. A constant-speed alternator drive 
unit, type 369, is exhibited by H. M. Hobson, Ltd. This 
hydro-mechanical variable-ratio drive provides a constant 
alternator speed throughout the range of engine operating 
speeds. The unit is intended to drive alternators up to 
30 kVA and it will provide a constant output speed of 
6,000 r.p.m. +I per cent over an input speed range of 
2,663 to 6,850 r.p.m. The “ Rotol” hydro-mechanical 
constant-speed drive is among the new items on show on 
the Dowty stand. 

A complete aircraft electrical generating system is a 
feature of the British Thomson-Houston stand (Motor & 
Control Gear Division of Associated Electrical Industries, 
Ltd.). This exhibit is in the form of a diagrammatic 
layout of principal components of a variable-speed a.c./ 
d.c. system. Individual components are in section to 
show details of construction: The B.T.H. Co. is also 
showing a silicon power rectifier with an output of 500 A 
at 28 V d.c. from a three-phase wide-frequency a.c. input. 
A transistor invertor providing a 115 V, 175 VA single- 
phase output at 400 c/s when operating from d.c. supplies 
from 23 to 28-5 V is exhibited by E. K. Cole, Ltd. 
Control of the voltage and frequency output to +2 per 
cent is provided. On the stand of Newton Brothers 
(Derby), Ltd., there is a d.c./d.c. transistor convertor 
which provides two outputs, 150 V and 300 Vd.c. With 
a total loading of 52 W from a 26-5 V d.c. supply, the 
conversion efficiency is over 84 per cent. 


Cables 


To meet the constant demand from the aircraft industry 
for cables of increased performance and reliability, new 
types are continually appearing. The theme of the 
British Insulated Callender’s Cables, Ltd., stand this year 





Above: Typical glass fibre sphere for 
circuit-breakers shown by Walter Kidde 


Left : Hobson constant-speed 
alternator drive 
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New “ Dagenite” 24 V unspillable 
ventilated 17 Ah aircraft battery 
weighing 42 Ib charged 


is appropriately, therefore, centred on research and 
development. The main display deals with cables for 
operation in high temperature conditions and includes 
“ Uni-efglas ” cables, which are an improved type for air- 
borne use over the temperature range —75 deg C to 
+240degC. The p.t.f.e. and glass insulation is resistant 
to all aircraft oils, fuels and abrasion. In each size, the 
diameter has been kept to the minimum with the result 
that lower weights have been achieved than in any 
previous p.t.f.e. cables. 

“ Tersil ” aircraft cables, which were first developed by 
Henley’s in 1957, and “ Nyvin” cables form the main 
exhibits of W. T. Henley’s Telegraph Works Co., Ltd. 
“ Tersil ” cables operate perfectly up to about 190 deg C 
but can also function for a period of about five minutes at 
1,100 deg C under direct exposure to flame. Complete 
ignition wiring harnesses for aircraft engine installation 
are being shown by Avica Equipment, Ltd. Adequate 
protection of the leads from temperature, moisture, mal- 
handling and the deteriorating effects of fuels and 
synthetic oils is provided. The British Refrasil Co., Ltd., 
has on view examples of “ Refrasil,” which is a pure silica 
fibre possessing excellent thermal and electrical insulating 
properties at temperatures up to 1,000 deg C. 

The “U.K.C.” range of coaxial connectors is being 
shown for the first time by Smart & Brown (Machine 
Tools), Ltd. These connectors have been designed and 
developed by this firm in conjunction with the Ministry 
of Supply, the English Electric Co. and the Plessey Co. 
They are a much improved version of the American “ C ” 
series in that they are modified by having captivated pins 
and double clamping devices to prevent the cable being 
pulled away from the plug. 


Switchgear 

Relays and circuit-breakers in aircraft must be reliable 
under all atmospheric conditions encountered in aircraft 
and they must be of minimum weight and size. The 
reduced atmospheric pressure at high altitudes increases 
the difficulty of arc extinction. Under these conditions, the 
sealed relay has definite advantages. Fibre glass spheres 
for use with circuit-breakers are being shown by the 
Walter Kidde Co., Ltd. Two halves of a circuit-breaker 
are mounted inside the sphere and the contacts are 
brought together by gas pressure acting on a piston. The 
circuit is broken when the pressure is vented to atmo- 
sphere. The making and breaking are therefore carried 
out under a pressure of about 250 p.s.i. The series 700 
miniature circuit-breakers which are being displayed by 
Plessey have single-pole double-break construction with 
push-pull operation. Honeywell-Brown are exhibiting 
their range of micro switches for aircraft use and Burgess 








a bee ele lee 


Serr oO 4 


= 8S eed 


fh pri Ss » 235 ote @ 





Oo 1 oOo”, = 


oO - 


Lie eS = 


ad 


<0 09 wRPeo het Or Oo 


na sm 


a 





ELECTRICAL REVIEW I1 SEPTEMBER 1959 


are exhibiting their new sub-miniature micro switches. 
A high-speed rotary switch for telemetry systems is shown 
by Vactric. 

A new hermetically-sealed high-temperature d.c. relay 
(—40 deg C to +250 deg C) by Western Manufacturing 
(Reading), Ltd., is latched in either of two positions so 
that the operating coil is never continuously energised. 
It is perfectly balanced and is unaffected by centrifugal 
forces, shock or vibration. Hendrey Relays, Ltd., are 
showing their type 20B relay for the first time. The 
wiping contacts are rated up to 1o A and are suitable 
for operation at altitudes up to 60,000ft and in ambient 
temperatures from —75 deg C to + 80 deg C. 

Among the many firms showing servo-motors, R. B. 
Pullin are exhibiting their size 10 squirrel-cage induction 
motor with centre-tapped control phase. 


Batteries 


Two new “ Dagenite ” lightweight batteries recently 
introduced for civil aircraft are shown by Peto & Radford, 
Ltd. The 24 V type EF has a capacity of 17 Ah and 
weighs 42 lb charged. The ventilation compartment is 
made entirely of non-corroding plastics and the battery 
has a high capacity/weight ratio with high discharge rates 
for engine starting. The type ED is also a 24 V battery 





Vactric high-speed rotary switch 


oi the same size as the type EF but with a greatly increased 
capacity. It will give 25 Ah and weighs only 53 Ib filled. 
Both these batteries are constructed of replaceable cell 
blocks in which all the live parts are sealed in high- 
impact polystyrene. “ Porvic ” separators are used. 

Silver-zinc and silver-cadmium accumulators are dis- 
played on the Venner Accumulators, Ltd., stand. Also 
included in their exhibits are hermetically-sealed type 
HT.125 cells and batteries which are used in guided 
missile applications. 


Lighting 


Primarily as a means of marking tall obstructions such 
as television masts and cooling towers, the General 
Electric Co., Ltd., has developed a new neon obstruction 
light which has an output of 200 candelas (red). Neon 
has been chosen as the light source because it offers a 
much longer life than tungsten filaments and therefore 
reduces the frequency of lamp replacement. Mobile and 
static airfield floodlighting is being exhibited by Harley 
Aircraft Landing Lamps. 


De-Icing 

The Triplex Safety Glass Co., Ltd., is featuring an 
English Electric Lightning windscreen fitted with gold- 
film heating which is rated at 1 kW per sq ft. The suit- 
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ability of “ Spraymat” for ice protection of high-s 
aircraft is being demonstrated on the Nepie = 
“ Spraymat ” is an electrical heater mat system consisting 
of a pattern of sprayed metal-conducting elements sand- 
wiched between two layers of insulating resin. The lower 
layer bonds the heater mat to the aircraft structure. 
Baxter Woodhouse & Taylor, Ltd., are showing anti- 
icing units in epoxy resin. 

Different types of cyclic contactors designed to control 
the duration of energy input to heater mats are displayed 
by Teddington Aircraft Controls, Ltd. Essentially, these 
units are large three-phase a.c. motor-driven contactors. 
Teddington are also showing a cabin temperature control 
system. Normalair are displaying an illuminated diagram 
demonstrating the use of electrical sensing of cabin tem- 
peratures and the resolving of the resultant signals into 
a pneumatic system for regulating the temperature 
control valve. 


Fuel Pumps 


The range of fuel pumps displayed by Joseph Lucas, 
Ltd., includes the “Dart” unit with an output of 438 g.p.h. 
at a rated pressure of 2,000 p.s.i. and a speed of 4,000 
r.p.m. De Havilland Propellers, Ltd., are showing the 
“Gnome ” fuel control system. High stability magnetic 
amplifiers, using toroidal transductors, are employed for 
control purposes and a transistor power supply is built 
into the unit, the input source being a 24 V battery. 

High-speed long-range aircraft require accurate 
measurement of the rate of flow of fuel to the engines. 
By measuring mass instead of volume, the true mass 
flowmeter has a high accuracy. A four-channel electronic 
mass flowmeter is being exhibited by Integral, Ltd. The 
transmitter consists of a helical rotor in a tubular casing 
in the fuel pipeline. One blade of the rotor contains a 
magnetic insert which induces electrical pulses in an 
externally-mounted coil. An electronic computer ampli- 
fies the signals and operates the rate and total fuel 
indicators. A density correcting circuit is incorporated. 
Fuel flowmeters are also being shown by Negretti & 
Zambra and Sir W. G. Armstrong Whitworth Aircraft, 
Ltd. 

An electrically signalled servo valve is being shown by 
Fairey Aviation, Ltd. A torque motor operates the 
hydraulic servo and an a.c. pick-off, fitted to the torque 
motor spindle, indicates the position of the valve. An 
engine condition analyser, shown by Ultra Electric, Ltd., 
has been developed to display visual information on 
engine temperature and vibration. Murex Welding Pro- 
cesses, Ltd., have on view their latest mobile ground 
power units which are designed to supply power for 
servicing and starting all types of aircraft. 

A “Twin Pioneer” shown by Scottish Aviation has 





15 kVA, 200 V, three-phase, 400 c/s, 24,000 r.p.m. stator and rotor 
for a constant-speed B.T.H. (A.E.I.) alternator used in an air 
turbine unit 
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been equipped for geophysical surveys. The starboard 
wing tip carries a transmitter and a receiver is mounted 
on the port wing tip. When flying low over a 
mineral deposit, the transmitter produces eddy currents 
in the deposit which modifies the signal in the receiver 
coil. The in-phase and out-of-phase components of this 
signal are separated to give an indication of the nature 
of the deposit. In-phase signals indicate a mineral which 
is a good conductor. The aircraft has been used by 
Hunting Geophysics, Ltd., and the electromagnetic 
detector has been supplied by Mullard. 


Navigational Aids 


There have been few outstanding advances in point- 
to-point navigation systems since last year’s exhibition. 
There has, however, been an important development in 
an instrument landing system which is being shown to 
the public for the first time at Farnborough. This system 
has been designated “ Autoland ” and has been developed 
by the Blind Landing Experimental Unit (B.L.E.U.) of 
the Ministry of Supply with the help of Murphy Radio, 





10 A high-temperature relay exhibited by Western Manufacturing 


Ltd., Smiths Aviation Division and Standard Telephones 
& Cables, Ltd. The equipment used in this fully-auto- 
matic landing system consists of two leader cables laid 
one on each side of the runway, an automatic pilot and 
a radio altimeter. The magnetic fields from the leader 
cables are picked up by the aircraft and fed to the 
automatic pilot which keeps the aircraft on the runway 
centre line. During the first part of the approach, the 
aircraft follows the usual glide slope pattern down to 
approximately 1s5oft. From this point onwards the air- 
craft is held in fixed attitude descending at the average 
rate which has been maintained during the preceding 
phase. At a height of 6oft, when the aircraft is over the 
runway, the radio altimeter takes control and provides 
the information necessary to complete the landing 
manceuvre in an exponential flare-out curve. Signals 
from the altimeter cause the autopilot and automatic 
throttle control to check the rate of descent while auto- 
matic allowance is made for the effect of cross-winds. 
After touch-down, signals from the leader cable may be 
used to help keep the aircraft straight on the runway. 
Special exhibits of the system can be seen on the stand 
of the Ministry of Supply and the three manufacturers 
concerned. Murphy Radio, Ltd., are showing a complete 
leader cable system, including the aircraft and ground 
units. The ground equipment consists of an alternator 
and control cabinet. The alternator generates 4 A, 250 V 
at 1,070 and 1,750 c/s, a different frequency for each of 
the two leader cables. Both outputs are controlled by 
regulating circuits which respond to an increase of cable 
current by reducing the field-current supply to the 
alternator, so that the cable current is maintained constant 
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within narrow limits. To minimise any unbalance between 
the two cable currents which will give rise to unequal 
magnetic fields on the runway centre line, the a.c. in the 
two cables is taken through current transformers whose 
outputs are rectified and applied to a sensitive centre- 
stable relay. If the unbalance exceeds 2} per cent, the 
relay is energised and gives an alarm. The a.c. in each 
cable is also rectified at the remote end and this serves 
to check the continuity and insulation of the cables. The 
magnetic fields developed by the a.c. leader cables induce 
an e.m.f. of the same frequency in each of the two loops 
of the aerial assembly in the aircraft. In the event of 
the aircraft being displaced from the runway centre line, 
the two signal components will be unequal and a voltage 
proportional to the inequality will be fed to the Smiths 
automatic pilot system. An autopilot gyro unit similar 
to the one used in this system is being displayed by Smiths. 

The frequency-modulated, sub-miniature radio alti- 
meter incorporates transistors and can be seen on the 
S.T.C. stand. The altimeter measures the height of the 
aircraft above ground by the difference in frequency 
between the transmitter signal and its reflection. It is 
capable of measuring the height of an aircraft down to 2ft. 


Point-to-Point Navigation 

There are two types of point-to-point navigation 
systems: those which require ground facilities, and the 
dead reckoning type which do not depend on any ground- 
based equipment. The former method depends upon 
radio signals giving bearing or distance requirements. 
The radar division of Elliott Brothers (London), Ltd., is 
showing its 21 series v.h.f. communication and VOR/ILS 
(very high frequency omni-range/instrument landing 
system) navigation equipment. The transmitter and 
receiver weigh only 20 Ib and provide v.h.f. communica- 
tions on 360 crystal-controlled channels, the receiver 
having an additional 200 channels for VOR operation. 
The navigation unit, marker receiver and glide slope 
receiver provide VOR/ILS facilities and weigh only 26 lb. 
Printed circuits and transmitters have been incorporated 
in the units to improve the reliability and reduce power 
consumption. 

Amplivox, Ltd., are exhibiting their current range of 
headphones and headsets for aircrew and for ground 
control. Transistorised amplifiers are also to be seen 
on their stand. At this year’s show, Redifon are intro- 
ducing their latest SSB/ISB range of h.f. communication 
transmitters, the “G420” series. Recent developments 
now make single and independent sideband practical for 
widespread use in ground and airborne services to relieve 
spectrum congestion and improve operational circuits. — 

Components of both the types of dead reckoning 
navigation systems, the Doppler and inertial, can be seen 
on various stands at the exhibition. The principle of 
the first system uses the Doppler effect to measure ground 
speed. The aircraft carries a microwave transmitter/ 
receiver working with a suitable antenna and the trans- 
mitter radiates a frequency towards the earth confined 
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Murphy leader cable ground equipment for ** Autoland ” 


to a narrow beam. The reflected radiation is received 
at a slightly different frequency due to the movement of 
the aircraft. This is known as the “ Doppler shift ” and 
its magnitude is proportional to the magnitude of the 
relative velocity. To measure the drift, two beams are 
radiated, one to the left and one to the right. A con- 
siderable error results if the aircraft climbs or dives and 
this can be eliminated by using, in addition to two forward 
beams, two similar backward beams, this being known as 
“Janus” operation. The Canadian Marconi Co. are 
showing their CMA-620 Doppler Sensor, which operates 
on the “Janus” principle. This equipment, known as 
DAGMAR (drift and ground speed measuring airborne 
radar) operates at a frequency of 9,830 Mc/s with a power 
of }W. Canadian Marconi are also showing their newly- 
developed CMA-6o1 navigational computer. Basic navi- 
gational information is fed in from the Doppler Sensor 
and gyro compass. The computer provides outputs of 
both cross-track distance and track error angle in a form 
which can be conveyed to any autopilot. An overall 
accuracy of o-2 per cent for all normal operational use 
is claimed. 

Inertial navigation is not yet capable of providing 
accurate information over the length of time of flight 
of airliners and is extremely expensive. It is, however, 
used in guided missiles and Sperry, who successfully 
operated the first system of this type, are the main con- 
tractors for the inertial guidance system for the ballistic 
weapon “ Blue Streak.” A single-axis precision accelero- 
meter originally developed for navigational systems is 
being shown by Sperry. The acceleration measured by 
this type of instrument is integrated in the inertial system 
to compute the aircraft’s speed. Sperry are also showing 
a range of conventional gyro compasses. A new develop- 
ment is the “ Rotorace ” bearing technique, which pro- 


- vides greatly increased navigational accuracy. Counter 


rotations are applied to gyro-sensitive axis bearings, 
thereby effectively averaging out the disturbing frictional 
torques. Gyro compasses are also being exhibited by 


‘* Spraymat”’ heater elements applied to part of the tail plane of the 


Vickers Vanguard 


S. G. Brown, Ltd., and Bryans Aeroquipment, Ltd., are 
showing an accelerometer tester. 

Many navigation systems require computers to calculate 
the position of the aircraft and convert the input signals 
into a form which is suitable for use by the pilot or auto- 
pilot. Flight systems have also been introduced to avoid 
confusion by reducing the number of dials in front of 
the pilot. The principal exhibit on the Elliott-Aviation 
Division stand is a model of the Vickers V.C.10 jet airliner 
cut away to show the extensive range of instruments the 
company are supplying for this aircraft, which includes 
the complete flight control system. Twin Bendix/Elliott 
PB-20 autopilot systems are installed in this aircraft. 
Each system provides the basic facilities of ILS coupled 
with fully automatic throttle control, VOR coupling, 
clutched and pre-set heading control, and height and air- 
speed locks. The system uses transistors, with comput- 
ing and amplifier elements in the form of small plug-in 
modules. Smiths Aviation Division are showing for the 
first time their new “ Type 4 ” flight system. 

A prototype equipment on display at the Blackburn 
Electronics, Ltd., stand demonstrates their digital display 
system. It enables analogue voltages to be converted 
and displayed with three- or four-digit decimal precision. 
Typical applications of the equipment are the display of 
data from air traffic control and ground surveillance radar. 
Scale models of the latest Marconi surveillance and height 
finding radars are on view on their stand. These include 
the terminal area radar type S264A (500 kW, 50 cm) 
which has been developed from the type $232 currently 
operating at London Airport for Air Traffic Control. 

Decca Radar, Ltd., are exhibiting some of their latest 
equipment on an operational radar site immediately out- 
side the main exhibition tent. Equipment on view will 
include the Decca HF 200 10 cm nodding height finding 
radar. A new airborne weather radar employing tran- 
sistors with a weight of only 56 Ib is being exhibited by 
Ekco Electronics, Ltd. The system has a 150 miles range 
and a high-brightness indicator display. The Ferranti 
airborne radar and fire control equipment, known as 
AIRPASS (airborne interception radar and pilot’s attack 
sight system), is being shown for the first time at Farn- 
borough this year. The radar is a powerful search-and- 
track set and includes a computer for working out the 
correct course for the fighter to follow to reach a suitable 
position for the final attack. 

A new multi-channel tape recorder range is being shown 
by Thermionic Products, Ltd. Louis Newmark, Ltd., 
have a test set for the calibration and adjustment of air- 
craft flying instruments while Goodmans Industries, Ltd., 
are displaying a complete vibration testing system. 
McMichael Radio are exhibiting transistor and plated 
circuit equipment cast in resin for recording data in the 
upper atmosphere, and developments in semiconductor 
switching devices are shown by the Westinghouse Brake 
& Signal Co., Ltd. Various kinds of transducers are 
displayed by Bolton Paul Aircraft, Ltd., Solartron and 
W. H. Sanders (Electronics), Ltd. 
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Electrical Specifications Recently Published 





The manbers sander hich the spec 


each including ses are ph. bt from the Patent 
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Oppenheimer, F.—Electric  dis- 
Ph ye 16th February, 1945. (816776.) 
5999. Sanat K. E., and Osborne, S. G.— 
lytic cells. 9th March, 1945. (817071.) 
27833. Lawrence, E. O.—Method and 
apparatus for electromagnetically separating 

isotopes. 22nd October, 1945. (816772.) 


1952 

6224. Marconi’s Wireless Telegraph Co., 
Ltd., and Buckingham, J.—Radar systems. 
26th November, 1952. (817168.) 


1954 

29445/6. Electric & Musical Industries, 
Ltd.—Automatic control apparatus, especially 
for machine tools. 22nd and 29th Septem- 
ber, 1955. (816872 and 816951.) 

35793- English Electric Co., Ltd.—Elec- 
tric circuit interrupters. 6th December, 1955. 
(817093.) 

37391. English Electric Co., Ltd.—Elec- 
tric signal translating circuits employing semi- 
conductor devices. 23rd December, 1955. 
(817094.) 


1955 

1023. Electric & Musical Industries, Ltd. 
—Wire winding machines. 12th January, 
1956. (817210.) 

4039. Metropolitan-Vickers Electrical Co., 
Ltd.—Diesel-electric and like traction equip- 
ments. 25th January, 1956. (816789.) 

4912. English Electric Co., Ltd.— 

o-electric machines. roth February, 
1956. (817512.) 

7436. Bruce Peebles & Co., Ltd., and 
Clapham, H. E. C.—Electric generating plant. 
30th April, 1956. (817249.) 

8712. Cole, Ltd., E. K., Smith, G. D., 
and Taylor, L. E.—Nucleonic thickness 
gauges. 26th March, 1956. (817371.) 

10317. British Thomson-Houston Co., 
Ltd.—Operation of dynamo-electric machines 
in mutual synchronism. 7th March, 1956. 
(817388.) 

12690. Normalair, Ltd.—El 
operated warning systems, 1st May, 1956. 
(817325.) 

13245. English Electric Co., Ltd.—Elec- 
tric plug-and-socket connectors. 4th May, 
1956. (817031.) 

17621. British TTelecommunications Re- 
search, Ltd.—Electrical amplitude modulators. 
15th June, 1956. (817389.) 

18027. English Electric Co., Ltd.—Cook- 
ing stoves. 22nd June, 1956. (817274.) 

19024. Cole, Lid., E. K., and Davis, R. G. 

ion $. 2nd July, 1956. 
(817481.) 


19033. Simplex Electric Co., Ltd.— 
Electric lighting fittings. 29th June, 1956. 
(817514.) 

20540. Philips Electrical Industries, Ltd. 
—Electric discharge tubes. 15th July, 1955. 
(817551.) 

21149. Philips Electrical Industries, Ltd. 
—lIncandescent electric lamps. 21st July, 
1955. (817326.) 

22207. Healy, D. V.—Electro-hydraulic 
valves. 2nd August, 1955. (816773.) 

27234. General Electric Co.—Electric 
oven regulators. 23rd September, 1955. 
(817005.) 

28082. International Business Machines 
Corporation.—Electrical systems for data 
transmission. 3rd October, 1955. (8168238.) 

28254. General Electric Co.—Control 
system for turbine driven machines. 4th 
October, 1955. (817006.) 

29224. Egyesult Izzolampa Villa-Mossagi 
Rt.—Mountings for gas discharge tubes. 13th 
October, 1955. (817099.) 





be printed and ed are given in par specification (3s 6d 
» 2S. ph mero stilling Lantos pple hg 5 oe 
29595. Sangamo West Ltd.—Methods 25342. MacLaren & Co., Ltd., R., and 
of and copgemnse p measur p-~ And transcon- . R.—Control arrangement for elec- 
ductance device. tric hotplates and other electric heating appli- 


17th October, 1955. ee. ra 


31268. Mullard Radio Valve Co., Ltd.— 
Radar simulators. 23rd October, 1956. 


yt 

42. British Insulated Callender’s 
Cables, Ltd.—Method of and apparatus for 
treating materials with high energy elec- 

trons, 13th November, 1956. (817033.) 
33497. R hal-Isolatoren G.m.b.H.— 
Method of production of heat-resistant in- 
sulated, and more _particularly glazed wire 
resistances 





P 
22nd November, 1955. (817007.) 

36804. General Electric Co., Ltd.— 
Electric discharge lamps. 21st December, 
1956. (817100.) 

37006. General Electric Co., Ltd., and 
Cornbleet, S.—Passive elements "for modify- 
ing the phase-front of electromagnetic waves. 
30th November, 1956. (817170.) 


1956 

706. Chloride Electrical Storage Co., Ltd. 
—Containers for electric accumulator cells. 
24th January, 1957. (816780.) 

$222. Submarine Cables, Ltd.—Electrical 
cables and apparatus incorporated therein. 
2oth February, 1957. (817541.) 

7386. Union Carbide Corporation.— 
Graphite furnace electrode for a stabilised arc. 
oth March, 1956. (816907.) 

9212. British Insulated Callender’s Cables, 
Ltd.—Enclosure for a line tap or other elec- 
tric connecting device. 25th March, 1957. 
(816918.) 

10540. Plessey Co., Ltd.—Electrode sup- 
ports. 1st April, 1957. (817091.) 

12311. Rotax, Ltd.—Electromagnetically 
actuated electric switches. 22nd July, 1957. 
(817035.) 

14106. British Insulated Callender’s 
Cables, Ltd.—Method of attaching fittings to 
rods or tubes of resin-bonded fibre, and fit- 
tings attached to such rods or tubes. 6th May, 
1957. (816926.) 

1§610. Metalastik, Ltd.—Mountings for 
traction motors of electric locomotives. 7th 
May, 1957. (816944.) 

17631. British Thomson-Houston Co., 
Ltd.—Remote angular position control sys- 
tem. 28th August, 1957. (Cognate app‘ica- 
tion 28022, 13th September, 1956.) (817332.) 

18592. Western Electric Co., Inc.—Semi- 
conductor devices and methods of making 
them. 15th June, 1956. (816799.) 

18818 & 18821. Diamond Alkali Co.— 
Carbon electrodes. 18th June, 1956. (817140 
& 816928.) 

20388. Kango Electric Hammers, Ltd.— 
Electric motor armatures. 2nd July, 1957. 
(817255.) 

20394. Westinghouse Electric  Inter- 
national Co.—Electric cooking vessels. 2nd 
July, 1956, (817221.) 

22231. English Electric Valve Co., Ltd.— 
Light amplifying electron-discharge tubes. 
4th March, 1957. (817493.) 

22919. Stevens, H.—Vibratory electric 
mixer. 11th July, 1957. (816960.) 

23318. General Electric Co.—Magnetic 
amplifiers. 27th July, 1956. (817057.) 

24860. Totalisators, Ltd.—Electric totalis- 
ators. 14th August, 1956. (817403.) 

25009. General Electric Co., Ltd. and 
Taylor, H. B.—Impulse ratio correction 
circuits. 15th August, 1957. (816911.) 

25218. Standard Telephones & Cables, 
Ltd.—Radio distance measuring system. 17th 
August, 1956. (817158.) 


ances, 19th August, 1957. (816962.) 

25638/9. General Electric Co., Ltd.— 
Thermo-electric cooling units. 22nd August, 
1957. (817076/7.) 

25641. General Elecric Co., Ltd.—Manu- 
facture of electrical components. 22nd 
August, 1957. (817378.) 

26521. Standard Telephones & Cables, 
Ltd.—Capacitor assemblies, 23rd August, 
1957. (816963.) 

26634. Plessey Co., Ltd.—Electrode sys- 
tems for electronic valves. 16th August, 
1957. (817092.) 

27110. Standard Telephones & Cables, 
Ltd.—Electrical circuits and their manufac- 
ture. 3oth August, 1957. (817428.) 

27741. Preformed Line Products Co.— 
Dead ends for cables. 11th September, 1956. 
(817535-) 

28791. Landis & Gyr A.G.—Drive for 
counting mechanisms having vertical spindles 
more especially for electric measuring instru- 
ments, such as electricity meters. 2oth Sep- 
tember, 1956. (817256.) 

29429. Powers - Samas Accounting 
Machines, Ltd.—Electromagnet or recipro- 
cating electric motor, 7th August, 1957. 
(817381.) 

PEL Collins Radio Co.—Circuit for 

limiting the rate of change of an applied elec- 
trical signal. 9th October, 1956. (817296.) 

30925. British Oxygen Co., Ltd.—Elec- 
tric welding. 1oth October, 1957. (816843.) 

31069. American Smelting & Refining Co. 
—Recovery of selenium from scrap selenium 
rectifiers. 11th October, 1956. (816989.) 

32099. Mullard, Ltd.—Cold cathode 
trigger tubes. 22nd October, 1956. (817557.) 

32120. Marconi’s Wireless Telegraph Co., 
Ltd.—Radar systems. 6th September, 1957. 
(817192.) 

32383. Plessey Co., Ltd.—Electrically 
resistive or conductive filaments. 9th October, 
1957. (816965.) 

32966. General Electric Co., Ltd.— 
Cathode-ray tubes. 25th October, 1957. 
(817496.) 

34467. Armstrong Whitworth Aircraft, 
Ltd., Sir W. G.—Method of insulating and 
sealing electric cables. 7th November, 1957. 
(816990.) 

34747. Decca Record Co., Ltd.—Radar 
display apparatus. 13th February, 1958. 
(817431.) 

34938. General Electric Co., Ltd.—Manu- 
facture of semiconductor devices, 318t 
October, 1957. (817227.) 

35611. Philips Electrical Industries, Ltd. 
—Electromagnetic circuit arrangements, 21st 
November, 1956. (816883.) 

36209. Allmanna Svenska Elektriska A.B. 
—Laminated magnetic core. 27th Novem- 
ber, 1956. (817497.) 

36315. General Electric Co., Ltd.—Elec- 
tric circuit arrangements comprising one or 
more primary load circuits and one or more 
secondary load circuits. 26th November, 
1957. (817043.) 

36864. Forges et Ateliers de Construc- 
tions Electriques de Jeumont.—Railway train 
control and cab signalling apparatus. 3rd 
December, 1956. (817299.) 

38276. British Thomson-Houston Co., 
Ltd.—Braking control for electric winder 
plants. 7th November, 1957. (817061.) 

38461. British Insulated Callender’s 
Cables, a couplings. 17th 
December, 1957. (Cognate application 4147, 
6th February, 1957.) (816846.) 

[Continued on page 257 
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NEW PATENTS (continued) 


39046. Jackson Industries, Ltd.—Electric 
boiling plates. 13th November, 1957. 
(817336.) 

39157. Libbey-Owens-Ford Glass Co.— 


Electrically conducting articles. 
ber, 1956. (817230.) 

39693. Vinten, Ltd., W., Vinten, C., and 
Vinten, E. A.—Electric thermostats, 31st 
December, 1957. (816916.) 


1957 

168. Telephone Manufacturing Co., Ltd. 
—Removal of metallising from metallised di- 
electric material. 23rd December, 1957. 
(Cognate application 4916, 13th February, 
1957-) (817017.) 

345. British Thomson-Houston Co., Ltd. 
—Electric contactor devices. 9th December, 
1957. (817044.) 

1497. Horstmann Gear Co., Ltd.—Electric 
time switches. 1st January, 1958. (817409.) 

2659. British Insulated Callender’s Cables, 
Ltd.—Electric cable joints, 24th January, 
1958. (Cognate application 4280, 7th Feb- 
ruary, 1957.) (817194.) 

5408. Standard Telephones & Cables, 
Ltd.—Selection control equipment for use in 
an automatic telecommunication exchange. 
18th February, 1957. (817412.) 

5640. Collins Radio Co.—Temperature 
compensated resonant circuit. 19th February, 
1957. (817162.) 

7599. British Non-Ferrous Metals Re- 
search Association.—Lead alloys for cable 
sheathing. 13th March, 1958. (816808.) 

8595. Standard Telephones & Cables, 
Ltd.—Frequency marker pulse circuit. 15th 
March, 1957. (817195.) 

8805. General Electric Co.—Method of 
rendering titanium dioxide films electrically. 
conductive. 18th March, 1957. (817233.) 

12082. Varley Dry Accumulators, Ltd.— 
Electric secondary batteries, 21st March, 


24th Decem- 


. 


1958. (Cognate application 6304, 26th Feb- 
ruary, 1958.) (817196.) 

12716. Standard Telephones & Cables, 
Ltd.—Co-ordinate switching arrangements. 
18th April, 1957. (817563.) 

14597. Standard Telephones & Cables, 
Ltd.—Automatic gain control arrangements 
for transistor amplifiers. 8th May, 1957. 
(817417.) 

16551. Philips Electrical Industries, Ltd. 
—Glow discharge tubes. 24th May, 1957. 
(817063.) 

19473. Westinghouse Air Brake Co.— 
Automatic change-over means for carrier 
circuits. 2oth June, 1957. (816972.) 

20922. Lamaudiere, P. F. J.—Electrical 
plug sockets. 2nd July, 1957. (816891.) 

21013. Compagnie Générale d’Electricité. 
—High frequency electric cables, 3rd July, 
1957. (817065.) 

22386. Siemens & Halske A.G.—Elec- 
tronic selectors for telecommunications instal- 
lations. 15th July, 1957. (817547.) 

22936. Philips Electrical Industries, Ltd. 
—Manufacture of dispenser cathodes. 19th 
July, 1957. (817066.) 

23271. North American Aviation, Inc.— 
Laboratory nuclear reactor. 23rd July, 1957. 
(817067.) 

24712. Sodeco, Soc. des Compteurs de 
Geneve.—Instrument for totalising telephone 
fees by fee pulses. 6th August, 1957. (817438.) 

25369. Rothschild, E.—Apparatus for 
electrolytically treating wires. 12th August, 
1957. (816814.) 

26521. Bryant Electric 
thermally responsive relays. 
1957. (817122.) 

26526. Westinghouse Electric Inter- 
national Co.—Nuclear reactors. 22nd August, 
1957- (817265.) 

26962. Westinghouse Electric  Inter- 
national Co.—Transfer mechanisms for 
nuclear reactor fuel elements. 27th August, 
1957. (817266.) 


Co.—Electricat 
22nd August, 
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27384. Philips Electrical’ Industries, Ltd. 
—Dispenser cathodes, 30th August, 1957. 
(816997.) 

27407. Standard Telephones & Cables, 
Ltd.—Electromagnetic transducer. 30th 
August, 1957. (816934.) 

28661. Telefonaktiebolaget L. M. Erics- 
son.—Inductors. 11th September, 1957. 
(817312.) 

28900. Philips Electrical Industries, Ltd. 
—Electrical discharge tubes. 13th Septem- 
ber, 1957. (817068.) 

29959. Siemens-Schuckertwerke A.G.— 
Contact convertors. 24th September, 1957. 
(817313.) 

31161. Standard Telephones & Cables, 
Ltd.—Method of manufacturing selenium rec- 
tifiers. 4th October, 1957. (817457-) 

31684. Gurney-Hughes, Ltd.—Electronic 
intruder alarms, roth October, 1957. (817202.) 

32825. Healy, D. V.—Electro-hydraulic 
valves. 2nd August, 1955. (Divided out of 
816773.) (816774.) 

35574. Babcock & Wilcox, Ltd.—Tubulous 
steam generating and superheating units. 
14th November, 1957. (817205.) 

36065. Siemens & Halske A.G.—Induc- 
tively controlled signalling devices for signal- 
ling between a train and a track, for example, 
in railway signalling systems. ‘roth Novem- 
ber, 1957. (817085.) 

36825. Western Electric Co., Inc.—Elec- 
trical apparatus for winding strands upon 
takeup reels. 26th November, 1957. (817527.) 


1958 

5965. Standard Telephones & Cables, 
Ltd.—Automatic gain control arrangements 
for electric amplifiers, 24th February, 1958. 
(817530.) 

12348. Kolster-Brandes, 
supply regulating equipment. 
1958. (817318.) 

14054. Standard Telephones & Cables, 
Ltd.—Stabilised electric transistor osciilators. 
2nd May, 1958. (817319.) 


Ltd.—Power 
18th April, 





TRADE MARK APPLICATIONS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to the dates 
stated:— 


26th September 

Design bearing word “ Fein.” No. 776,217. 
Class 7. Electrically driven tools—C. & E. 
Fein, Stuttgart, Germany. Address for 
service, c/o Matthews, Haddan & Co., 31-32, 
Bedford Street, Strand, London, W.C.2. 

Melesco. No. 785,191. Class 7. Heat 
exchangers, boilers, condensing installations, 
superheaters, machine tools, etc.—Super- 
heater Co., Ltd., 97, Tottenham Court Road, 
London, W.r. 

BICC (design). No. 786,639. Class 7. 
Gear wheels made of paper, and electrical vul- 
canising apparatus.—British Insulated Callen- 
der’s Cables, Ltd., Norfolk House, Norfolk 
Street, London, W.C.2. 

Okada. No. B781,102. Class 8. Electric 
shaving instruments.—S. P. Kramer, trading 
as Rosley Products, 88, Wa!m Lane, N.W.2. 

Capitron. No. 766,053. Class 9. Connec- 
tors, plugs, modulators, filters, current recti- 
fiers, terminals, lugs, insulated clips, capaci- 
tors, busbars, earthing devices, etc.—Amp, 
Inc., Harrisburg, Pennsylvania, U.S.A. 
Address for service, c/o Urquhart-Dykes & 
Lord, Maxwell House, 11, Arundel Street, 
Strand, London, W.C.2. 

Ultra No. 776,083. Class 9. Radar 
apparatus for instructional purposes, machine 
tool control apparatus, machines for process- 
ing data, etc.—Ultra Electric, Ltd., Ultra 
Works, Western Avenue, Acton, W.3. 

Varicon. No. 776,168. Class 9. Electrical 
connectors.—Elco Corporation, Philadelphia, 
Penns., U.S.A. Address for service, c/o 
A. A. Thornton & Co., Napier House, 24-27, 
High Holborn, London, W.C.1. 

Philips. No. 777,460. Class 9. Electron 
microscopes and electronic measuring instru- 


ments.—Philips Electrical, Ltd. Century 
House, Shaftesbury Avenue, London, W.C.2. 

EGG (design). No. 779,189. Class 9. 
Electrical and electronic apparatus for super- 
vision and control of industrial processes; 
discharge tubes (not lighting); electronic 
stroboscopic instruments, etc.—Edgerton, 
Germeshausen & Grier, Inc., Boston, Mass., 
U.S.A. Address for service, c/o i 
Cleveland, 303, Bank Chambers, 329, High 
Holborn, London, W.C.1. 

Sky Baronet. No. 779,703. Class 9. Bat- 
teries, cells and accumulators, radio receivers 
and television apparatus, etc.—Ever Ready 
Co. (Great Britain), Ltd., Hercules Place, 
Holloway, London, N.7. 

Criterion (design). No. 780,332. Class 9. 
Electric soldering irons, flat irons, and radio 
and television sets.—Criterion Electric, Ltd., 
Abbey Manufacturing Estate, Mount Pleasant, 
Alperton, Wembley, Middx. 

Stantel. No. 781,423. Class 9. Electro- 
technical apparatus and components; and 
parts made of shaped magnetic ferrites for use 
in communication apparatus and scientific 
instruments.—Standard Telephones & 
Cables, Ltd., Connaught House, 63, Aldwych, 
London, W.C.2. 

Transidrive. No. 788,074. Class 9. Elec- 
trical apparatus for regulating the speed and 
operation of electrical machinery by current, 
voltage or phase control; current control of 
welding machines; measuring, checking, 
counting and computing apparatus; thermionic 
amplifiers; photo-electric apparatus; strobo- 
scopes; devices for protecting electrical appar- 
atus against faults; and apparatus for trans- 
forming, rectifying and regulating electric 
current.—Lancashire Dynamo & Electronic 
Products, Ltd., B.E.P. Works, Brereton Road, 
Rugeley, Staffs. 

Simplex Star. No. 787,427. Class 9. 
Switches and switchgear.—Simplex Electric 
Co., Ltd., Broadwell, Oldbury, Staffs. 


Tern. No. 787,910. Class 9. Magnetic 

tape recording apparatus, radio and television 
receivers, and electric vacuum cleaners. No. 
787,911. Class 11. Refrigerators and drying 
cabinets.—Tern Electrics, Ltd., 50, Newgate 
Lane, Mansfield, Notts, 

Swan Brand (design). No. 783,644. Class 
11. Electrical apparatus and instruments for 
heating, cooking, refrigerating, drying and 
ventilating purposes; domestic electrical 
appliances, (not lamps or lamp fittings).— 
Bulpitt & Sons, Ltd., St. George’s Works, 
Icknield Street, Birmingham, 18. 

Underflow. No. B784,445. Class 11. 
Cooling towers.—Marley Co., Kansas City, 
Missouri, U.S.A, ps A for service, c/o 
H. D. Fitzpatrick & Co., 94, Hope Street, 
Glasgow, C.2, 

Lupus (design). No. 785,319. Class rr. 
Electrical heating apparatus and _ electric 
pokers.—M.C.B. Co. (Manchester), Ltd., 
Lupus Works, Oxford Road, Altrincham, 
Cheshire. 

Birlefco. No. 784,657. Class 11. Heating 
apparatus included in Class 11; heating in- 
stallations; refrigerating and ventilating instal- 
lations and apparatus, and drying installations 
and apparatus (not machines).—Birlec-Efco 
we Ltd., 33, Grosvenor Place, London, 


oo en No. 788,288. Class 11. 
Refrigerating apparatus and _ installations.— 
oer Electric, Ltd., 39a, Bath Road, Walsall, 
taffs. 


2nd October 


Transicon. No. 779,096. Class 7. 
Dynamos and electric motors (not for land 
vehicles).—Macfarlane Engineering Co., Ltd., 
Netherlee Road, Cathcart, G!asgow, S.4. 

Alcub. No. 786,870. Class 9. Electrical 
apparatus included in Class 9 but not radio 
receiving apparatus——Allen West & Co., 
Ltd., Lewes Road, Brighton, 7. 
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CONTRACT INFORMATION 
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Accepted Tenders and 


CONTRACTS OPEN 


Where “ Contracts Open” are advertised in 
our “ Official Notices” section the date of 
the issue is given in parentheses 

Argentina, — Yacimientos Petroliferos 
Fiscales. 21st September. Equipment and 
materials for the exploitation of the south side 
of the Comodoro Rivadavia, including power 
station with two 5-6 MW gas turbine sets. 
(E.S.B. 20143/59. Ten/41580.)* 

Australia.—Electricity Commission of New 
South Wales, Sydney. 6th October. 330 kV 
isolating and earthing switches, insulator 
stacks and supporting structures. (E.S.B. 
20352/59. Ten/41525.)* 12th October. 
132 kV isolating switches. (E.S.B. 20649/59. 
ss. y* 7th December. 75 MVA 

mous condensers. (E.S.B. 19769/59. 
Ten/ 41365. * 

Electricity Trust of South Australia, 

24th September. Outdoor 
circuit-breakers, (E.S.B. 20208/59. Ten/ 

any 
ostmaster General’s Department, Mel- 
8th October. Lamps, lamp caps 
(E.S.B. 20200/59. Ten/ 


bourne. 
and lamp jacks. 
41489.)* 
—Corporation Catering Com- 
mittee. 18th September. Electrical installa- 
tion at Vittoria Restaurant. (See this issue.) 

Burma.—Union Purchase Board, Rangoon. 
21st September. Twin lead covered cable. 
(E.S.B. 20664/59. Ten/41558.)* 

Durham.—County Council. 
fire alarm system at new county offices. 
this issue.) 

—Electrification of signals from Cairo 
to Qaluib. Closing date for tenders postponed 
to 1st November. (E.S.B. 15539/59. Ten/ 
40035A.)* 

Felling.—U.D.C, 22nd September. Lamps, 
columns and cable for trunk road lighting in- 
stallation. (See this issue.) 

Greece.—Ministry of National Defence, 
Athens. 14th November. Airfield electronic 
installations. (G.D. 5682/58. Ten/41740.)* 

India.——National Coal Development Cor- 
poration, Calcutta. 24th September. Flame- 
proof switches and centrifugal pumps. (E.S.B. 
19867-8/59. Ten/41378-9.)* 

State Electricity Board, Bombay. 
September. Diesel generating sets. 
21335/59. Ten/41735.)* 

Isle of Ely.—County Council. sth October. 
Washing machine. (See this issue.) 

Londonderry.—County Education Commit- 
tee. 21st September. Electrical installations 
in Blagh Primary School extension, Damhead 
Primary School extension, and Ringsend 
Primary School residence. County education 
architect, The Manor House, Coleraine. 

New Zealand.—Metropolitan Drainage 
Board, Auckland. 7th October. Switchboards. 
(E.S.B. 20394/59. Ten/41529.)* 

City Electricity Department, Wellington. 
29th September. Pilot cable. (E.S.B. 20561/ 
59. Ten/41515.)* 

G.P.O., Wellington. 
Cables and conductors. 


Automatic 
(See 


21st 
(E.S.B. 


28th September. 
(E.S.B. 20013/59. 


Ten/41390.)* 

Pakistan.—West Pakistan Water and Power 
Development Authority, Lahore. 15th 
October. Control room equipment for 
Daudkhel grid station. (E.S.B. 19786/59. 
Ten/41506.)* 


South Africa.—66 kV indoor switchgear, 
auxiliary switchgear and 66 kV generator 
transformers for Athlone power station ex- 


* Specifications may be ins: ed at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Prospective Electrical Work 


tension. Closing date for tenders postponed 
to 1st October. (E.S.B. 17489/59. Ten/ 
40565A.)* 


Sudan.—Central Electricity and Water 
Administration. 30th September. H.v. ring 
main units. (See this issue.) 

Department of Stores and Equipment, 
Khartoum. 22nd September. Refrigerators, 
including 28 electric units. (E.S.B. 21184/59. 
Ten/41693.)* 

Railway Stores Department. 27th October. 
Electric furnace. (E.S.B. 20262/59. Ten/ 
41412.)* 

Posts and Telegraphs Department, Khar- 
toum. roth October. H.f. telephone trans- 
mitters and receivers. (E.S.B. 20259/59/ 
LC.A. Ten/41486.)* 

Thailand.—Irrigation Department, Bang- 
kok. 8th October. Power transformers. 
(E.S.B. 20156/59. Ten/41471.)* 

Technical and Economic 
Bangkok. 30th September. 
switchgear, transformers, etc. 
59. Ten/41637.)* 

Watford.—Corporation. 
Street lighting equipment. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 


Bangor.—Physics building for University 
College of North Wales; Sir Percy Thomas & 
Son, architects, 10, Cathedral Road, Cardiff. 

Basildon.—Secondary technical school 
(£300,020); county architect, County Hall, 
Chelmsford. 

Bexhill-on-Sea.—Six seven-storey blocks of 
flats, West Parade; Montagu Evans & Son, 
architects, 21, Brunswick Square, W.C.1. 

Birmingham.—Three 16-storey blocks of 
flats, Nechells estate; Wates, Ltd., Exchange 
Buildings, New Street. 

Blackpool.—Police buildings and courts 
(£450,000), fire station (£100,000), new 
Palatine School (£320,000); A. S. Hamilton, 
borough engineer, Municipal Offices, 

Cannock. — Secondary school, Stafford 
Road; F. & E. V. Linford, Ltd., Park Road. 


Cardiff.—Multi-storey car park, Wood 
Street (£158,539), for T.C.; Building & Con- 
struction Co., Ltd., Stone House, Bishops- 
gate, London, E.C.2. 

Coulsdon.—Modernisation of Cane Hill 
Cottage Hospital; J E. Greatorex & Partners, 
consulting engineers, 15, Berners Street, Lon- 
don, W.1. 

Dagenham.—Dwellings (190), 
Island estate; borough engineer. 
Dartford.—Office building; 
Co., Ltd., 1, Green Street, W.1 

Doncaster.—Four blocks of flats, central 
area; borough architect, 15, South Parade. 

Downham.—Council offices, Priory Road 
(£54,554); surveyor, 23, London Road, Down- 
ham Market, Norfolk. 

Durham.—Infants’ schools at Billingham 
and Framwellgate Moor, day school at 
Billingham, and modern school at Newton 
Aycliffe; county architect, South Street, 
Durham. 


Committee, 
Power station 
(E.S.B. 20802 / 


21st September. 
(See this issue.) 


Canvey 


Rolex Watch 


Hampshire. — Highcliff county junior 
school, Christchurch, county high school at 
Winchester, St. Michael’s C.E. secondary 
school, Aldershot, and extensions to county 


high school and Queen *s grammar 
echool, peenoning county architect, The 
Castle, Winchester 


Hereford.—Showrooms and offices, Broad 
Street and King Street; Selleck, Nicholls & 
Co., Ltd., East Hill, St. Austell. 


Heston & Isleworth.—Flats (96) and 65 


garages, Cranford Lane North; borough 
— 88, Lampton Road, Hounsiow, 
x. 


Hook.—Cold store and depot, Cox Lane; 
Allied Bakeries, Ltd., 40, Berkeley Square, 
London, W.1. 

Mablethorpe and Sutton.— Flats (32), 
warden’s quarters and community centre, 
Trusthorpe scheme; R. Vincent Lewis, clerk, 
Council Offices, Mablethorpe. 

Maryport.—Factory extension; Cumberland 
Childwear, Ltd. 

Milford Haven.—Bungalows (40), on site 
off Marble Hall Road; surveyor, Town Hall. 

Mynyddislwyn. — Houses (42), Upper 
Penllwyn site, for U. A. M. James, 
clerk, Council Offices, Stechoeod, Mon. 

Nairn.—Extensions to Nairn Academy; 
county architect, County Bui‘dings, Elgin. 

Newcastle-on-Tyne, — Four-storey ware- 
house, showroom and offices, Churchill Street 
and Blenheim Street, for Roland Burgess, 
Ltd.; H. Wiles, architect, 11, Bude Gardens, 
Low Fell, Gateshead, 

Secondary school, north of Kenton Lane; 
city architect, 18, Cloth Market, Newcastle. 

Norman Cross.—Houses (52), Broadway, 
Yaxley, for R.D.C.; Ruddie & Wilkinson, 
architects, Long Causeway Chambers, Peter- 
borough. 

North Riding.—Infants’ school and secon- 
dary modern school at Redcar, and secondary 
modern school at Eston; county education 
architect, Northallerton. 

Northumberland.—Fire station at Haydon; 
county architect, County Hall, Newcastle-on- 
Tyne. 

Nuneaton.—Reconstruction of shop 
premises, Abbey Gate, for Richmonds Fur- 
nishing Stores, Ltd. (£25,000); G. E. & W 
Wincott, Ltd., builders, 64, Coton Road. 

Oundle.—Houses (42), Nassington; Henry 
J. Firman, Ltd., Newark Road, Peterborough. 

Peterlee.—Factory (£250,000) for Tudor 
Food Products, Ltd.; Leslie & Co., contrac- 
tors, 80, Woodland Road, Newcastle-on-Tyne. 

Plymouth.—Factory, Ernesettle; FF. S. 
Manufacturing, Ltd., 22, Cowper Street, 
London, E.C.2, 

St. Helens.—Old people’s hostel at Ashtons 
Green (£60,000); M. Ward, borough engineer, 
Town Hall 

Shoreham.—Scheme for the development of 
Southlands Hospital (£406,780); South West 
Metropolitan Regional Hospital Board, 11, 
Portland Piace, London, W.1. 

Sutton Coldfield.—Houses (118), 
Lodge estate; borough surveyor. 

Watford.—Food factory, Holywell estate; 
Henry Kingham & Sons, Ltd. 83, High 
Street. 

Houses (46), High Road site, Leavesden; 
F. C, Sage, borough engineer, Town Hall. 

West Drayton.—Old peop!e’s home at The 
Anne’s Gate Buildings, London, S.W.1. 
Green (£56,292); county architect, 1, Queen 

Wilmslow.—Houses (74) and flats (52), 
Lacey Green Estate; Halliday and Agate, 
architects to Council, 4, Fountain Street, 
Manchester, 2. 

Wood Green.—Conversions at Old Town 
Hall to form old folk’s club and offices; A. 
Barnett, town clerk, Town Hall, Wood Green, 
London, N.22. 


Falcon 


Worthing.—Block of 35 flats, Marine 
Parade; J. M. Hill & Son, Ltd., Church 
Street, Ampthill. 


York.—Library, Fifth Avenue; city archi- 
tect. 








